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steam 
IN 2 MINUTES 

. . .the express 
service 

from the 

MODEL 300 

2 MINUTE SERVICE Yes, you can have high-quality steam in just 2 
minutes by installing the Babcock Vaporax-silent, completely auto- 
matic packaged boiler, needing minimum attention, giving guaranteed 
minimum efficiency of 75':;. The Babcock Vaporax is available, oil or 
gas fired, from 700 lb.,hr. to 2240 lb./hr.-every model a paragon of 
compactness-Model 300, passes through a doorway 27 inches wide. 
Without question, this is the all purpose packaged boiler. 

For further information about the Vaporax Service please send for 
your copy o f  Publication VX2003 

BABCOCK & WlLCOX (Packaged Boilers) LTD Head Office & Works: Renfrew. Scotland Tel: 041-REN 4141 
A Msmbsr afrhs esbcoek 5 Wlleox Group London Office: 165 Great Dover Street . S.E.1. Tel: 01 -407 5500 
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always in the lead for. . 

Centrifugal A i r  Washers 

Humidifiers Packaged units 

I 

MELLOR BROMLEV AIR CONDITIONING LIMITED 

HEAD OFFICE LONDON OFFICE NORTHERN OFFICE WORKS 
Epic House 69-77 H ~ g h  Street 48 Cardinal Street Saffron Way 
Charles Street CROYDON MANCHESTER 8 Saffron Lane 
LEICESTER Surrey LEICESTER 
Tc.1 LEICESTER 25981 Tel MUNICIPAL 2577 Tel COLLYHURST 1922 Tel LEICES1 E R  32793 
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Sulzer Bros. /London/ Ltd 
Bainbrdge Hovsc. Bambrtdge SI 
London. W C 1 
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(i~~imunisecl by Lister against snpply failnres) 
This 46.5 KVA automatic stand-by generating plant wi th  a Lister Mark HA 6 
air-cooled diesel engine safeguards a Midlands hospital's essential 
electricity services against mains supply failures. Lister stand-by generating 
plant provides the surest, most economical way of maintaining 
electrical services wherever and whenever public supply is interrupted. 
* range of outputs up t o  1400 KW wi th  Lister Blackstone diesel engines; 
* Lister generating plant of suitable size to meet deep freeze. 

central heating and lighting requirements in  the home also available; 
* also single or multiple installations t o  provide the most economical 

base-load electricity supply; 
* built entirelv in  Great Britain. 

For more information write to: R. A. Lister & Co. Ltd.. Dursley, Gloucestershire. 

WTER 
BMOK$TOUE l 

makes the power to keep things moving 

*A HAWKER SlDDELEY COMPANY 

Hawker Siddeley Group supplies mechanical. clect,ical and aerospace equipment with worldwide sales and service. 
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LEVELTEX 
S C R E E D I N G  C O M P O U N D  
is a means of levelling uneven surfacer, i.e.. concrete. 
granolithic, floorboards, tiles, flagstones, brick- 
paving, etc.. t o  receive floor-finisher such ar linoleum. 
carpets, woodblock, parquet, cork-tiling, etc., wi th 
a minimum of thickness, and can be laid from +,"to a" thickness and can be trowelled t o  a '*feather- 
edge." Setting t ime is approximately 5-7 hourr and 
hardening time 12-14 hours according to  atmospheric 
conditions. 

Used by many Hmpitalr throughout the country. 

Write for particulars to: 

TILE FLOORS 
(INDUSTRIAL) LTD. 

YEOMAN STREET, 
LONDON, S.E.8. 

Telephone: Bermondrcy 3237 

The cleaned, 

and cheapest waste 
disposal system. 
A quality engineered 
incinerator without rival in 
performance or cost. Major 
features include full depth 
loading doors. allowing 
maximum BCCBBO. and a 
refractory linedfurnacewithfar 
c0ntr01le.d air distribution t o  
achieve total combustion 
of all waste. 

M o d e l s  ava i lab le  in f i v e  capac i t ies  t o  s u i t  a l l  
requ i rements .  Each  de l i ve red  as  a f u l l y  package1 
p r e - w i r e d  un i t .  
*Pa ten ts  A p p l i e d  For. 

Send for comprehensive illustrated literature :- 

P. R. AKROYD LTD. 
3 PRINCES SQUARE 
HARROGATE. Tslwhans 60092 
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OIL R E F I N E R I E S  

RESEARCH W O R K E R S  

tka$lK 
Working u d e q  pressure? 
Aercon Evacuation Valves Type X Valves. Arranged 
maintain a specified pres- to  discharge either hori- 
sure inside a room or zontally through a wall, or 
building. All excess air is ,ert,cally up or down 

quickly passed Out through a wall or ceiling, atmosphere, and the valve 
closes automatically as and available in 5 sizes 
soon as pressure drops with maximum capacities 
b e l o w  requ i red  leve l .  of 200, 500, 900, 1500 
Adjustable to  very fine and 2500 c.f.m. 
limits, these valves have a 
wide application wherever ~l~~ available are type S 
i t  is essential to  prevent 
the passage of dust, germ, valves, for horizontal dis- 
or any other type of charge, and type M valves. 
polluted air into a sealed for fitting in either doors 
working area. or windows. 

1 
l 
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EYACUATION VAlVES 
POWER UTILITIES LIMITED 
LOMBARD HOUSE. GT. CHARLES STREET. BIRMINGHAM 3 
Tel021-236-3446-7-8-9 



... any combination to fit the duty 

Grams: Spirax Telex 43123 Cheltenham. London: 41 Curzon Street W1. Phone: 01-499 1671 

You need accurate, trouble-free pressure and tempera- 
ture control? Like as not you already use the Spirax-Sarco 
'OP' and '31 D'. 
Now the  range is even more versatile. 
The new'DPE' and '31 DE' have a remote control solenoid. 
You can switch steam on or off whenever you want- 
or you can l e t  a t ime switch. overriding thermostat or 
process control,do i t  fo r  you. 
The new 'OPT' gives you temperature and pressure con- 
trol.  You control the f inal temperature and the rate of 
heating! 
Standardise on the 'DP' and '310' series. Many com- 
ponents are common to  a l l  types-that makes spares 
stocking really simple. 



THE JOURNAL OF 
THE INSTITUTE OF 

HOSPITAL ENGINEERING 

Published monthly at 
16, SPRING STREET. 

LONDON. W.1. 
Telephone: 01-262 7454 

( F m  London 1615151) 

Neither the institute nor the 
publishers are able t o  accept any 

responsibility for the views 
expressed by contributors. 

The laurnai i s  available t o  
non-members of the Institute 

at the following terms: 

55s. par annurn port free 
(Overrear 58s. per annum port free) 

Slnpla copier 4s.. or 4s. 9d. port free. 
(Overrear Sr. port free) 

Cirrulatmg in: 
AUSTRALIA 

BELGIUM 
CANADA 

CHINA 
CZECHOSLOVAKIA 

EIRE 
FINLAND 
FRANCE 
GHANA 

GERMANY (Western) 
GREAT BRlTAlN 

HOLLAND 
HUNGARY 

ISRAEL 
LTALY 
JAVA 

MALTA 
NEW ZEALAND 

NIGERIA 
NORWAY 

PERSIAN GULF 
RHODESIA 

SOUTH AFRICA 
SWEDEN 
UGANDA 

U.S.A. 
WEST INDIES 
YUGOSLAVIA 

Member al the 
International Hospital Federation 

243 Selling Maintenance to Management-The 
Use of Proper Costing 

249 Electrical Services in Hospitals-Part 3 

255 Systeme International d'Unit6s (SI) 

259 Dundee Dental Hospital and School 

261 Queen opens King's College Hospital 
Extension 

261 B.S.I. News 

262 On the Market 

264 Correspondence 

265 Note5 for Members 

266 Index to Advertisers 

Classified Advertisement Section 

H0 SPITAL 
ENGrnER 

VOL XXII No 11 

NOVEMBER 1968 



tough 
uu to 80 sauare vards of touahness to the qallon 

TIME-SAVER is 3 times easier to apply than ordinary gloss enamel 
TIME-SAVER is  the paint t o  It goes on so smoothly that you TIME-SAVER Alkyd Gloss 
use wherever the specification can use the BIG brush and cover Enamel i s  supplied in a brilliant 
calls for a durable, completely up t o  30 square yards per hour per range of B.S. and supplementary 
washable, high gloss finish in  the man on large areas. This quality colours, i t  is formulated for OUT- 
fastest possible time. alone means "money in  the bank" SIDEor  INSIDE use, and afungici-  

tn vna) !  dal oualitv is available if reauired. .- ,-- 
Why wart? Get (-) TIME-SAVER - the tough alkyd gloss that hves up to i t s  name! 
MANDERS PAINTS LTD.. Dept. HE11 P.O. Box 9, Mander House, Wolverhampton Telephone: Wolverhampton 20601 
R . l l 7  
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Selling Maintenance to Management- 
the Use of Proper Costing 
PART 1 

lotroduction 

T HIS paper i s  aimed ;it the maintenance manager and 
i s  concerned with the problem o f  persuading his top 
management, or Directing Authority, t o  accept a 

valid policy for maintenance. 

One of the greatest problems f ic ing the maintenance 
manager is the "apparent" unwillingness o f  the Directing 
Authority to understand or sympathise with the subject 
or case matter suhniitted by the manager; whether thc 
Directing Authority be ;I public or private Board. 
Council, or Government Directorate. 

The word "apparent" is stressed liere with some 
emphasis, for one has to cxnrnine critically thc way i n  
which thecase for maintenance i s  presented to  the Direct- 
ing Authority: it may not only he the question o f  presen- 
tation that detracts from the strength o f  the case, but 
the Directing Authority's lack o f  confidence i n  the mein- 
tenance manager's organisation, administration and 
methods of planning and control, perhaps reflected by 
thelack ofaproper cost control system. 

Undoubtedly, lnaintenance is one o f  the most dilficult 
subjects to present to a non-technical body and one has to  
find the right language through which to operate and 
assert sufficient pressure on higher managcnrcnt to  
ensure coherent decision-making. 

Whereas in the past a sympathetic Directing Authori ly 
might occasionally grant financial succour for mainken- 

By M. V. JARMAN, M.A., C.Eng.. M.I.C.E., M.1.Mech.E. 
Works Manager. Engineering Components Ltd. 

ance n n  an :id lioc basis, there is nowadays a tightcning- 
up on expenditure and ;I refusal to alloc;ite fin:~ncii~l 
resources on any basis unless ii hard case is presented. 

I n  this paper we are not concerned so ~ i l uch  with the 
enlightened organisation where matters o f  maintenance 
are dealt with on a rational and successful basis, hut 
rathcr with those authorities where the maintcnance 
manager has difficulty in making any headway with thc 
pursuance o f a  I-alional policy. 

I n  the case o f  "Frustrated Maintenance M m i g e r  v. 
Unwil l ing Directing Authority", thc defendant can t i w  
often claim unawareness or  ignorance o f  the Llcls o f  the 
situation, and too often the brier for the plaintilr is  hadly 
presented, the final verdict o f  his tinancial Lordships 
being to award '.no costs" to the plaintilf. 

How is this case to be presented'!-Indeed. why should 
it he presented at all'! These arc the questions to hc 
answcred. 

T o  take the last point first, why is muintenancc so 
vital '! 

Let us first place ~niaintenance i n  its truc national 
perspective. 
I have quoted the f'ollowing figures bel'ore hut no 

excuse is liiadc [or their repetition, Tor their impact is 
undeniable and impact is one of thc prc-requisites o f  a 
successfd cast. 



I 'hc Nation;~l Plan o f  l964 rcvci~ls tli;~t so~net l i i l~g  
like f6.000 inill ion per annum is spent on ninintcnat~ce o f  
buildings and plant and Lhc feel they consume, and a 
f~lr t l ier  similar amount is spent m new buildings and the 
installatinn o f  new plant. 

011 tlicse ihcta done no authority can but x c c p t  tlie 
vital imporlanceof main1en;uicc for the nalionaleconolny. 

This paper. however, is not setting ou l  to discusa thc 
national importance ofmaintcnance, or mol-c p;~rticularly 
building maintenance, hut the impact o f  nuintcnancc 
upon the local Directing Authol-ity. 

From the broad national scene. thcl-cl'ore, let us turn 
to the individual area wherc tlic maintenance tiianager i a  
operaling in an altcmpt to ascertain the sort o f  statistics 
lie c ~ u l d  collect ill order that lie may highlight the impel-- 
tance o f  maintenance in his own organisation as wc are 
able to do on the national sccnc. 

Maintenance costs can he relziled to the overall finan- 
cial expenditure o f  the a~tt l ior i ly  by stxting the inainten- 
ance costs as a proportion of turnover. ovcrhc;~d coats 
or by proportion of protits or  rate incrcascs wherc i t  
cannot fail to besi~bstantial. 

I n  industry, maintenance costs can be comp;~red with 
the equivalent annud s u ~ n  on the revenue accounl wliicli 
would yield a l ,  dividend to  the sharehddcrs--an 
instant appetizer for the tinancinl authority. 

I n  my last company the figures were approximately 
 IS rO11(~w~: 

Maintenance as 21 proportion o f  turnover S " , ,  
Maintenance as a proportion o f  overhead costs 20",, 
Maintenance as an equivalent dividend yield 40",, 

so surely we can present the first part o f  our case "Is 
maintenancc important?" by presenting tlic overall 
cost ligurcs in tlie most s~titahle form for impressing tlic 
Directing Authority. 

Having put maintenance in a tinancial perspective 10 
the local Directing Authority. a precarious position 
arises tlie Directing Authority tnay denrand un ex- 
planation for this expenditure which the manager tniay 
be unable to give, or the Directing Authority may 
siliiply demand a reduction in thcsc costs. Financc for 
niaiiitcnance, and building maintenancc in particul:~r, i s  
1,111 easily reduced when nvailahlc tinance is  vicwcd 
critically. 

Whichever the :~ttitude, the next step is very m ~ i c l i  the 
salnc-the preparation of a case to confirm the nccd for 
the maintenance expendilurc rcquesred. 

I t  is my view that a good case can only be prcscntcd i f  
there is :I dynamic administration behind tlic maintenance 
manager, one o f  tlie chief facels of which wil l  be ;I total 
concept ofcost control. Not only is the ihrccting Auth<>- 
rity's contidence in the maintenance organisation thereby 
increased, resulting in a more ready acceptance o f  :I c;~sc 
l i l r  ~iiaintennnce, hut the case itself i s  all the more easily 
prepared from the vital information which is  all the mol-c 
re;~dily available. 

The Concept of Total Cost Control 

111 ordel- tliat tlie maintenance manager should he 
able 111 scll maintenance to the Directing Authority 
thcl-cfore, and indeed carry out his responsibilities elkc- 
tively as ;L Functional manager, i t  is essential that lie is 
fully equipped with all the aids that total cost control can 
,11Yer. 

The remainder o f  this paper is dcvoted to  setting 0111 
the pt-inciples o f  cost c i~ntrol ,  horn ovcrall consideration 
to  ihc detwiled techniques involved, on the premise that 
once this aspect o f  management has hccn absorbed and 
acted upon by the maintenance manager, lie is in :I 
powerful position, both as a line m;inagcr and n manager 
resp~msible for proposing and execuling a mainten:~nce 
policy. 

Total cost control, as discussed i n  this papx, may he 
summarised briefly to include the following: 

A sound knowledge 01' the relationship between 
budgeting and linnncc. 
A logicid hreali-down of tlie budget into specilic 
sections under capitt~l ;~nd revenue. with particular 
reference to renewals and rcpl;iccments. 
A reasonable assessment o f  the factors atli.cling the 
budget, i~ ic lud inga plan for maintenance. 
A method of cdculnting ccononiic asaehsmcnts o f  
capital, renewal and replacement cxpenditures. using 
discounted cash flow analysis. 
A quantifiable evaluation o f  the I-csults of non- 
maintenance, such as lost anicnitics or  production 
due Lo hrcak-down, cxccssive running costs, and 
increased health halards. 
Budgetary Control, including i~ calendar programlnc 
Ibr authorisation and irnplcnicntation o f  plans for 
capital, renewal and replacement expenditures. 
The LISC of powerful costing techniques, including 
cost coding and classification systems, ~iietlioda o f  
cost collation and investigation, and feed-back o f  
relevant cost information for control purposes. 

Coating o f  stores items to  ensure accurate and insliin- 
taneous recording o f  the cost o f  materials usage. 

Cost contl-ol in lhct covers the presentation and analysis 
of inform;~tion in such n way as to aasist nlanagemcnt in 
the creation of ;I policy and the day-to-day operation o f  
an underk~king through the organisation structure. 

I t  consists of three ~ i i a i n  hnctions which could be 
delincd as follows: ~- 

I. The Budget, which equates the avnilahlc tin;~nci:~l 
resources to Lhc planned expenditure. 
2. Budgetary Control, which is tlie broad control to 
be alkcted ihroughout the year, whereby expenditure 
is seen 10 con l i~rn i  to the budget plan and v:~riations arc 
sccn to occur for known reasons. 
3. Costing Tcchniques. wliich should enable actual 
costs and expendilurc to be nsscmhled in such a wily 
tliat frequenl comparisons can be made with tlie budget 



plan and a close watch can bc kept on the internal 
efficic~icy o f  the organisation, by internal and external 
comparison 
A research repel-t, produced by the Institute o f  
Chartered Accountants in 1947, states, "It is a krct, 
one of the most irnportimt conclusions we have 
reached is that sound costing technique places the 
same emphasis nn cost control as cost ascert:~inmcnI." 

Relationship between Budget and Finance 
Befnre discussing the rnrmulation oI' the Budget in 

detail it is important to relate the Budget to the method 
offinancing i t ;  an important aid, in any event. to ctlicient 
management and selling maintenance to the Directing 
Authority. 

Finance is provided from either Capital 111- Kevcnue 
sources. 

Capital is normally provided Tor new works only and 
Revenue for running costs, but  one factor upsets this 
apparently simple statement a n d  that is the expenditure 
on renewal or repl;~ccment, often large sums that i~icreirse 
the revenue budget by a non-uniform and substantial 
extent, but which are carried out only to reduce the 
annual revenue costs of the items atTected. 

It  is my opinion that these expenditures cc~uld be 
treated as capital and a study ol' this might well provide 
a change in attitude o f  both the Directing and the Tax 
Authorities. 

To relate maintenance to finance let us consider the 
following table depicting the present method orlinancc :- 

Provided Revenue Account Loans, grants and revenue; 
lroni surplus froni rates and 

taxes; new sharc capital 
and loans and surplus 
profits, depreciation and 
grants 

For Routine Maintenance Purchase and Construction 
of Existing Assets, or Installation of New 
plus general Re- Assets, plus some specific 
ncwals and Re- Renewals and Rcplace- 
place~ncnts liients 

The raults with this system, pal-ticularly in industry- 
and no duubt the same parallel occurs in the public 
sector-are: 
I. That whereas "depreciation" s h n ~ ~ l d  provide just 
that financial aid required for renewal or replacement-~ 
the non-recurrent main1en;lnce costs-too often it is 
just a "book" figure and the cash is simply not available 
where it ought to b e  in "current assets". There is a 
tendency to invest the capital in new works only and 
pay insuficient rcg:rrd. or indeed no regard, to a 
replacement policy. 

One intel-csling example of sepal.;~tc treatmcnl I i r  
renewal and rcplncemcnl is illustrated in thc Ihspital 
scrvices where I understand that forecasts o f  expcndi- 
lure arc prepared in :I k ~ r m  which segregates "develop- 
ments and improvements not resulting I new 
capital devclopments"; the cause rnr COIICC~II l i ~ r c  is  
that thcsc costs are specially treated as "prtmhlc".  

2. There is  a tendency to pay l i ~ r  renewals and rc- 
placements by reducing expenditure on routine 
maintenance. 

3. V;~riations in cash flow available (e.g. f r i m  profits) 
Gin cause a serious disruption in plans for rcncw;rls 
and replacements. Delayed expenditure in thcsc 
21-cm rneans higher costs later on, due to increased 
~priccs, and waste o f  revcnue resi~urces in the me;mtimc. 
due to higher I-~1nni11gcosts;it is a pity that the peaksand 
troughs o f  expenditure i n  this direclion are not levcllcd 
out through a better manipulation i~f f inancial  resources. 
Thesc tendencies are alien to proper maintenance 

management and the maintenance miinagcl- could morc 
e l k t i v e l y  state his case i f  a11 items o f  rcnewd :rnd 
replacement were tri~nsferrcd to  the capital side. 

Larger items o f  machinery are gcne~.ally paid for out ill' 
capital, hut items such as roof renewals or rcplaccment ol' 
building service\ are often trcated as write olTor rc\'eliuc 
expenditures. The whole treatment of the subject leaves 
much to be desired. 

T o  claril'y and reinforce niainten:~nce policy, could \+'c 
not look at capital and maintenance expendi(ure budgets 
for new and existing assets i n  the following way: 

I. New Assets. When a n y  new capital assets arc con- 
sidered and authorised the financial approval to cover: 

( ( I )  The capital cost of the project. 

( h )  The depreciation monics (capital) for that project. 
set aside in such a way that cash wil l  be nvail:~hlc at 
spccilic times for renewal nr  replncemcnt, i.e. cx- 
penditure apart k o m  routine maintenance. 

(c) The running cost oT that prt).jcct covering: 
(i) Routine maintaining costs to keep the assets 

i n  good order. 
( i i)  Cost or  Tuel. i.e. hcnt, light and power. 

The project is thus considered ;rh a whole liun init ial 
conception 

2. Existing Assets. With existing assets the co~id i t ion  
~ I ' t hose  assets to  be evalu:lted, and monics set aside 
through the capital account i b r  planned rencwd a d  
I-cplaccment both at the present time and l iw f u t m  
use. 
The revenue budget to cnvcr only routine, and 
therelbre stable, running costs. 

3. Central Government Budgets. Relive leaving this 
subject i t  i s  interesting to  note that i n  only one in- 
stance do capital and revcnue cash flows stem l'rimi 
the same soul-ce-in central Gnvcrnmcnt: in all 
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011ic1- c:lacs, public :~nd private, tlierc ;~rc q i a r a t c  
capi tx and revenue accounts. 
I n  Government accounts, the Exchequer aystcni o l  
linklnce can only ensure a check of cxpenditu~-c 
against estimate. 
This system does not indicate I'ulurc commitment 
against c i~pi ta l  expenditure, i.e. maintenancc costs 
which wil l  be incurred Srom new buildings or works. 
Surely i t  is essential that the Government is able I o  
take account o f  increases in expenditure of th is k ind 
prior to sanctioning o f  capital developments. This 
policy niiglit change the Treasury's attitude with 
advantage froni a tendency to reduce capital ex- 
penditure at the expense o f  incrc;~secl maintenance 
costs. 

Preparation of the Capital Budget 
As stated previously, the capital budgct should be coli- 

sidered i n  two parts; new assets and renewal or  replace- 
ment ofcxisting assets. F o r  convenience and rcgtlrdless ol' 
discussion, tlie latter lias bccn included in this section of 
the paper rather than under revenue budget. 

For new assets the budget should not only cover the 
capital costs of the developrncnt, but  should also rcfcr to 
tlic cNcct of that development on the revenue budget. 

According to a survey carried out a short while ego by 
the Institute o f  Municipal Treasurers and Accounl;~nts, 
approximately one third o f  local authorities already do 
this, and in f ic t  express the comniitmcnt ofrunnings costs 
i n  tcrms of lhc additional rate i n  the pound-a very good 
example. 

Howcvcr, if tlic maintenancc manager i s  really going 
l o  state his casc completely at tlie time of approval of 
capital budgcts lie must develop his understanding of the 
concept of total commitmenl cvcn further, using the 
technique o f  discounted cash flow analysis. 

This technique is now in general L I S ~  and lias hccn 
:~doptcd by the Government itself i n  the public, 'I t. 1011 

.'Investment Appraisal" (H.M.S.O. 1964). 

I t  is my opinion that maintenance managers should use 
this technique personally rather than lcavc i t  to the 
accountant. for i n  using it lie :~cquircs n f ~ ~ l l e r  under- 
sianding of a n  investment-pay hack relationship so 
essential i n  ihc case for maintenance. 

Discounted cash Row analysis takes into account the 
Tollowing factors: Kunning costs o f  maintcnance and 
fuel; resale value; depreciation; discount factor; invest- 
ment grants; tax allowances: period o f  life ;~ssnmed for 
tlie building or  plant. 

The first o f  these factors, running costs, wil l  bc csti- 
mated from a knowledge o f  like developments or installa- 
tions and their historical costs-which cannot be calcu- 
lated accurately without a proper costing system. 

There is also the further development o f  running cos1 
calculations by the employmenl o f  the "cost i n  use" 
technique, a subject o f  PI-cscnt-day studies; when "coats 

is uhc" (of  various itcws over their cslimatcd lil'c) Iuvc  
hccn sufficiently studicJ and reported upon tlicy wil l  he 
invaluable l i)r inclusion in to  the c;~lculations of running 
costs and total commitmcnt. 

For renew;~ls and replaccmcnts o f  existing nsaets, the 
case is best submitted using precisely the same tccliniquc. 

Accurate costing and rc-allocation ofcosts arc o f  prime 
importance here, en;tbling realistic assessments to  bc 
made of those ;Ireas in which it is possible to ;~chievc 
savings i n  running or  maintenance costs by means ol'cx- 
pendilurc o n  renewz~ls or  replaccmcnts, and these projrcls 
should then hc included in budgetsofcapitnl cxpcnditurcs. 

The following list indicates example of such projects: 

I<eplaccmcnt o f  plant and cquip~ncnt with excessive 
l'ucl costs. 

Replacement o f  plant and equipment with liigli 
m;~intcnancc or  break-down costs, or under- 
utilisation due to ohsolcscence. 

Installation o f  :~ddition;~l services equipment to 
reduce maintcnunce costs on production ma- 
chinery (e.g. air-drying p l m t  for co~nprcssed air). 

I'rovision o f  mcclianiscd equipment k11- m d11itc111111cc. 
I'rovision o f  automatic control valvcs and metering 

equipment for all scrviccs, to  control and econo- 
~nise on tlic use o f  steam, and to provide facilities 
for recording consumplions for cost control and 
tackling the problenis o f  w a l e  detection. 

I'rovision of automatic lighting controls to reducc 
electricity costs. 

A n  example o f  such a pro.ject is described in Appendix 
IV,  illustrating tlie result o f  investing capital to replace :I 
number 11I'old boiler houses with one new boilcl- house. 
and the consequent discounted cash flow an;llysis. 

The running costs i n  this casc were reduced by 28 per 
cent and the investment was shown to bc yielding a net 
return o f 2 0  pcl- cent after tax over n 20 year plant lili. -- 
quite a satisfactory investment, and incidentally a cloac 
confirmation o f  the cnlcul;~l ims upon which the origi11:d 
proposals were bascd. 

I t  was undoubtedly tlie detail o f  the cost analysis and 
tlie translation of ' the project into linnnci;ll tcrms i n  tlic 
original proposals that "sold" the project to tlie top 
rnnnagclncnt. 

Preparation o f  the Revenue Budget 
Altliough budgeting has been devclopcd morc by thc 

larger organisations, owing to  the larger savings t l iei can 
be achieved by a tighter contl-ol o f  costs, i t  is ,just as im- 
portant i n  the smaller concern; Ihr  we should alwz~ys he 
conccrncd with percentage savings, whether loc;~lly 01- 

nationally. 

Budgets can he compiled in two ways: lirstly by tlie 
xiministration asking tlie cost account;~nt to submit 
budgets fol- all departments: secondly, by asking depart- 
~nicntnl managers to submit budgets in ;I recognised 
Ibsliinn with the help o f  the cost ;~ccountmil. The I i~ t tc r  
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method [must sul-cly be the better-the m:mager compiles 
the budget- lie must support i t  and co-operate later with 
the cost accountant in the control o f  it. 

With budgets prepared by accountants, the nianagcl- 
will automatically blame tlie calculntions and not himself 
when things go wrong. With his own budget, liowcver, lie 
will be the more likely l o  make tlic eflort to achieve the 
targets which will not normally be onrealistic. 

The Revenue Budget should be ibunded on estimates 
of the work to be done and the manpower, plant and 
materials needed to perform i t ;  the work to  be done hcing 
that required to fulli l the objects o f  the organisalion. 

The budget includes the ibl lowing sections:- 
I. Overheads and Staffing. Increased estim;iles wil l  

allow for incrcase i n  salaries and extra staff cithcr 
ror additional areas, new works or  an increase in 
technical or technological strength. This last itcm 
must bc seen to  rcsult i n  hcttcr planning and, 
where possihlc, economics i n  maintcnance. 
Any incrcasc i n  overheads, whether new staR 01- 

teams of consultants employed on orgunisation 
appraisal or work and mcthod study must bc 
watched and re-appraised a~inual ly to evaluate 
the worth o f  such expenditure. 

2. Power, Heat and Light, etc. Increased cslimates 
will include for incre;~scd costs o f  t;rrilTs and fucls, 
and additional new buildings constructed. The 
only radical changes would result from planned 
economising by re-development o r  the services to 
obtain lower running costs. 

3. Maintenance o f  Buildings and Plant. Many bud- 
gets are based on two fiic1ors:- 

(a) minor maintenance, consisting o f  small 
items whcrc one would simply estimate 
.'this year's cost plus 5 per cent for next 
year"! 

(h) major maintenancc, consisting o f  specilic 
major items that happen to  come to  mind. 

More satisfactory budgets can only be brought about 
by planned maintenance and an accurate assessment ol' 
the resulting work load, backed up by an adcquatecnsting 
system. 

Major items of  maintenance fall into two categories:- 
I. Investment of money to  replace or eliminate arws 

of high ~naintcnance costs (e.g. new roofs), or 
restore lost amenities; which could, as I have 
stated, well be treatctl as capit:~l and has been 
discussed in the previous section. 

2. Placing o f  contracts for large expenditures on 
planned routine maintenance (e.g. contracts l n r  
pdinting items which conrorm to a known 
periodicity). 

There i$ continuous interplay between these two catc- 
gories. The replacement of high maintenance cos1 areas or 
placing or contracts for work previously carried out by 
direct labour should, in theory, reduce tlie costs o f  minor 
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maintenance, a l t h o ~ ~ g l i  l oo  ol icn in plxclicc it may 
simply result i n  tlic existing labour force carrying 0111 ;I 
back-log 111' maintenance work that it could not covcr 
belbre. 

Whcli drawing u p  thc budget the fd lowing f i lc l im 
should hc considered :- 

I. Demand. Changes in maintenance or  running costs 
due to change in production schedules or customer 
scrvice. 

2. Limited resources. Limitations made by linancial 
ceilings for cash How availitble; though a rcqucsl h r  
less expenditure than is known to bu necessary ~'LII- 

proper maintenance should not be made wi t l~out  :I 
clcar statement to  that etl'ect. 

3. Slandnrd costs. Esti~ilated total cosls b;~sed o n  whal 
each unit o f  output or  service should cos1 a1 :I 
reasonable elticiency o f  operation, making allow- 
ances for fixed overhead costs that do ~ i o t  w r y  with 
output 111- hervice. 

4. Standards o f  pcrli>rniancc. Eslimating 011 ogl-ccd 
slandards o f  performance expresscrl as :I ratio 
between l;~hour and malerials, and outpot, thereby 
calculating resources needed L11 meet the dcmonds. 

5. Standards o f  service. Where there arc large numbers 
o f  approximately equal claims on the same service, 
e.g. local authority housing repairs and maintcnancc, 
where an allowance can bc made per house, per type, 
pcr annum and the lolal budget required l'rotn tlic 
housing repairs above calculated accordingly. 
Any reduction in resources av;~ilahlc may then he 
unil'ormly spread over expenditure per annum, per 
house or  the periodicity lcnglhened 10 retain the 
same standard of wol-k executed although involving 
reduced standards o f  the property due to thc 
lengthening o r  tlie maintenance period. 

6. Cycles o f  maintenance work. Estimating on the 
basis 11f periodicity where the pcr-iods are known 
either by Statute (Faclory Acts) or  from known 
slandards o f  service. There is ;I danger in extending 
periods through lack o f  rcso~~rces as this results i n  
an increasing back-log o f  work that may never he 
reduced, with consequent lowering o f  servicc r l l -  
breaking o l  statutory I-equiremel~ts-this particu- 
larly applies to painting programmes. 

7. Programmes o r  work. Eslimating budget costs horn 
planned mairitcnance schedulcs and cycles. Where 
i t  is possible to  base budgets on accurate estiniatus 
n f  labour and material c o s l  li)r known m;rinlen;~nce 
schedulcs end operations a powerful case is made 
Ibr  hudget approval. 

Budgetary Cnntrol 
I t  is  sometimes said that budgetary control L ~ i l s  because 

o f  the tendency o f  departmental managers t11 mnnipdatc 
expenaes and show fi~lsc accord with the budget plan; 
that top m;rnagcmcnt, after demanding detailed budgcls, 



lose interest and either allow m:mipulation ofexpetises or  
unrealistically cut costs at a later date without due regard 
to the real value o f  the ilems deleted. I t  is not budgelary 
control that has failed hcrc, but the top management 
itself who, ;tTtcr paying l ip service to  it, have operated a 
control so loose and lacking i n  understanding as to be 
almost valueless. 

The quality n f  budgetary conlrol, and the results ob- 
tained thereby, depend entirely upon the dynamic aclion 
of intelligent top and departmental management, initially 
and continuously to completion ofthe budget programme. 

Complaints o f  unexpended budget allow:tnccs at the 
end of the ycar, or the mad rush to use them up belbre 
the end o f  the year should he carefully analysed. Is i t  a 
case of management restriction on cash releases during 
the ycar, a lack o f  initiative by dcpnrlmenl;~l managers, a 
lack of calendar programme for implementatuon or  lack 
nI' stnf for design 111- cxccution o f  work'! This analysis 
should result in either a strong representation to top 
management during the subsequent year's budgct dis- 
cussion, a critical self-analysis, an appeal i b r  Inore star, 
a more realistic and reduced budget request for the 
ensuing year, or a demand for longer term budgets i n  
certain areits. 

I t  goes without saying that modiiications to budgets 
need to he carefully conlrolled, but i t  is worthwhile 
pointing out examples at this stage as they poinl to im- 
portant principles. 

I n  the Hospital Service il was possible some time ago to 
transfer monies liberally f rom Maintenance Allocation to  
Devclnpment lmprovetnents and, as this could have led 
to cutting maintenance costs below the level required l i ~  
maintaining assets in working order, the Minister of 
Health hied to guard against it, knowing that this would 

lead in the long run l o  greater dilapidation and increascd 
expcndilurc, by insisting that a certain proportion o f  
allocated funds be devoted to building mainlcnancr. 11 i s  
understood, hnwever, that non-recurrent items such as 
rcncw;tls and replacements included in revenue budgets 
still give rise l o  anxiety due l11 their being dispen\ablc 
under financial clamp-downs. 

Another interesting e x m p l c  o f  modilicittioi~s l o  budget 
was the subject o f  a direclivc issued by the Minister 01' 
Health in 1957, and illustrates a worthwhile principle, 
VIZ. :- 

" I t  is proper that money saved by nie;tsurcs o f  
economy and increased cficiency should be available 
to  finance in the same year additional dcvcloprnenrs;tnd 
improvements: but developments and improvements 
involving additional expenditure in future years should 
not be linanccd in this way unless the msa\urcs pro- 
ducing the savings have these cquivalcnl continuing 
cEccts in future years." 
Referring again to Hospital Board budgets, one ttuthot- 

stated that "this leaves an apparently small number ill' 
balitnccd items whcreadjuslrnent can be made i f  neccss;try 
to keep within the budget. Chief amongst these are 
building maintenance and purchase o f  furniture, crockct-y. 
bedding and other domestic equipment". This indicates 
an ease of reducing building maintenance costs which 
could be disturbing. 

Finally, il would indccd he wrong to evalunlc the 
eficiency of maintenance by looking a l  total revenue 
budgct reduclions-the savings achieved by better main- 
tenance planning or  other tnenns in one area miiy have 
been used to improve standards or  amenities elsewhere 
without incurring extra expenditure overall. 

(To h', ~ o ~ ~ ~ i ~ m ~ d  1 

M I N T  M A D E  KI' UATE OF 60 PIUN'I'S 
A MINIIl'E 

Minutes ,,f the diucurlan\ dl~ring a wmin,is lho>pital 
adrninirtl-ait,rs to he hcld in Shcficld hy Rank Xemr*, w c ~ c  
p~inicd, culhtcd i n t o  act5 and handed to the gucsth. 

This dcmomtration of  ihc f ~ s t  turnround of papcrwcwk 
and ul.punt cornmuniciltionss waa made pc,ssihlc hy ihr: batehi 
Rank X c r m  copiel-/duplicator, thc 3hlN) modcl, which makes 
a print-a-sc~mnd imto wdin,try, unrcnsitiscd papcr. Nor only 
that, h ~ t  thc 3h00 makc sharp, dly, pcrmancnt prints direct 
from the or.ipinal, (no rnarier i s  nceded) and wlrih 8th~. linked 
iol-[cl-. collates th~.rn automaiically into s c t ~ ,  ~cady f o r  stapling 
<,r binding. 

wurlh ill enqoirics, Fil'ty ovcracar prc,<puclr haw ahkcd I;II 
dctailcil iheatl-c systcm layt,~lts. 

Thc inrhcl- main exhihitor i s  Ptrrtcr wha h,wcd ihcir vmge 
of \urgical and m~xical plastic products. 

A GUIDE TO CEILING PANELS 
A lncw publication, "A Quick Guidc to Uowairl- Ceiling 

Plncls", includes the full range of Bowater Ceilings Mincral 
tloaril ancl Insulation tlu;trd-together with their rcspcctire lining 
systems. 

Copies arc ;~v;!ilablc on rcqucst fnm Huwaters Snles Cornl7;iny 
Ltd., tli~ilrling Products Division, Ceilings Departmcni, 87, King'? 
Avenue. London, S.W.4. 



Electrical Services in Hospitals 
PART 3 

Boiler Houses 
The majority o f  Hospital Projects wi l l  call k ~ r  tlie 

provision of a main steam boiler housc which wil l  either 
be coal or oil tired according to  the economics o f  the 
particular area o f  the country and site limitations with 
regard to noise, dust, fuel, linndling etc. 

Solid fuel installations wi l l  include automatic stokers 
with their associated coal handling plant, whilst oi l  tired 
plants will include hurners, heating and pumping unita 
and transfer pumps. I n  both cases there wi l l  he auxiliaries 
such as feed pumps, I.D. and F.D. fans and instruments 
etc. 

Each boiler should hc controlled by its individual 
control panel which should incorporate instrumentntion, 
thus enabling any boiler and its controls to he isolaled 
for maintenance purposes without interference to any 
others. 

In  addition, one further pancl should he provided for 
all common controls, instrumentation and electricnl 
supplies. 

Wiring should be carried o u l  i n  heat resisting P.V.C. 
cable in conduit where therc is  no l ikc l ihor~d ofcxposurc 
to high temperatures, but wiring terminating in hot 
areas (i.e. burners and 1.0. fans) sliould he in M.I.C.C. 
Routesshould he selcctcd so that there is no risk ofdani;~gc 
to cabling during maintenance opcl-ations such 21s tube 
cleaning or replacement. Flexible connections in heal 
resisting cable should he used for con ip~~ncnts  which 
need regular removal l b r  cleaning etc. Generally spcak- 
ing, cable tray run at high level across the top o f  the 
boiler fronts is the most satisfactory sdution. 

Where pumps or other units are a~~pp l ied  in duplicate 
for stand-by purposes, each unit should he wired scpa- 
rately to an individual ruse way on the dislrihution 
board. This will ensure that ;I fault on one unit that causes 
a fuse to blow wil l  not delay tlie hringing into use o f  the 
other unit. In  addition, i t  wi l l  be possible to  test a ~ m i t  
after overhaul without ahutting down the unit on line. 

Calorifier Rooms 
p 
;. Supplies in thcsc rooms wi l l  he required mainly l i ~ r  
I. circulatingpumps, condense return pumps, sump pumps b 

andcontrolcircuits. Pump units w i l l  normally he provided !., in pairs and supply arrangements should be as described 
above for boiler houses. Wiring should he in h a t  
resisting P.V.C. cable in conduit, as tempcraturcs wi l l  bc 
fairly high in these areas. 

By J. H. LEVERTON, 0 . k .  (Eng), C.Eng., F.I.E.E. 

Assistant Regional Engineer. N.E. Metropolitan R.H.B. 

Cont~-ol  cquipnicnt wi l l  he ohttiincd from speci;~liat 
~nianufactorers and composite wiring diagrams wil l  need 
to he prepnrcd for each unit. 

For thc control o f  sump pumps, either float switches or 
clcctrodc controls wi l l  he prwidcd.  

Vcntilation Plants 
Vcntilation plant rooms wi l l  h<~use a considerahlc 

nu~nhcr o f  units such 3 s  l h i s .  filters, heater batteries. 
cixder batteries, humiditiers etc., most o f  which require 
electricill supplies, control wiring o r  alarm wiring. In 
addition, electrical interlocking wi l l  he rcquircd to unsure 
correct sequence ofstart ing up. 

( U )  Al l  motors should he provided with adequate 
overload and single phasing protection. This 
applies p:~rticuI:rrly to spinning disc liumidilicrs 
which wil l  consist of ;I water pump ~ n t ~ t o r  and 
several small motors dl-iving the spinning discs. 
'I'liese motors wil l  all he required to run at the same 
time and lnay he conlrolled by a cornmoll starter, 
hut i ~ ~ d i v i d u a l  protection may he provided hy 
means o f  triple p&! mini;iture circuit hrcakcrs. 

( h )  In  order to provide correct sequence c<in(rol it is  
common practice to feed the contactor coil ol'starter 
H from the outgoing terminals o f  starter A .  'l'his 
type i~fconnect ic~n wi l l  prcvcnt a normill isolator on 
5l;lrler B li-mn completely i s ih t i ng  ;ill p;irls o f  the 
starter. This must he prevented either by providing 
auxiliary contacts on the isolator or interposing ;I 

relay in t h e c ~ ~ n l r d  circuit. 
Wiring in these rooms may hc carried out with I'.V.C. 

insulated cahlc in conduit :IS teniper;~turrs a]-c not likely 
to he excessive. Kuns muat he cal-efully sclcctcd ;IS iliere 
wil l  he a number o f  rcniov;~hlc panels on trunking 1111- 
cleaning a ~ i d  inspcctior pLIrposes i n  addition lhcatcr 
batteries and tillers which require f r e q ~ w i t  removal I11r 
maintenance purposes. No conduit runs s h ~ u l d  he:~llowed 
to interkre with these operations. 111 addition. there wil l  
he a numhcr oi sensing units in the duct work which 
should he connected by means o f  tlcxihlc cahles. 

Many units wi l l  call l i ~ r  ~rcniotc controls and wi~rn ing 
and pilot lights which may he sited at considerahlc dis- 
tance i'roni tlie plant room, and allowancc must hc ~ n i ~ d c  
I r ~ r  thcsc runs in tlic clcctrical conduit. 

Cooling units wil l  gcnerl~lly he provided k ~ r  Operating 
Theatre and other speciK plants. I n  order to av i~ id  no is^. 
nuisance the compressol-s and cooling towers may be 
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X-ray room. (This switch must be mounted adji~ccnt to sited remote from plant rooms and. again.interco1111ccti11g 
control wiring wil l  be needed. 

Water Supplies 
The advent o f  high buildings and the reduction i n  

pressures available from mains due to  increased water 
demands has led to the need ih r  water pressurising units 
in order to  reed high lcvel storage tanks. Waler from the 
mains is fed to ground lcvel storage tanks which provide 
about 213rds ol' the necessary storage and from these is 
pumped to high level tanks. The pumping units arc 
usually self-contained with al l  controls delivered as a 
packaged unit and i t  is therefore necessary only to provide 
suitable electrical supplies to  an isolator. 

Further small units may also be provided for prcssuris- 
ing drinking water mains and also tirc hose reel supplies, 
and these again wi l l  most likely be packaged units. 

Water treatment or softening units wi l l  necd to  be 
supplied i n   most hospitals. These wi l l  be o f  the automatic 
type and wi l l  incorporate pumps and ;~utomatic rcgenera- 
l ion controls. 

Sewage Pumping 
Sewage pumping units may be required, usually, only 

for parts of complete hospitals which may he too low for 
natural flow o f  sewage. Duplicate pumps are always 
provided and control should be by means o f  electrodes 
rather than float switches. Wiring should be i n  M.I.C.C. 
cable as the atmosphere wi l l  he moist and corrosive, and 
control gear should be o f  the waterproof pattern. 

Diagnostic X-ray Department 
X-ray Departments need special treatment due to thc 

heavy loads taken by the equipment and also due to  the 
necd to avoid causing breaks in the protection ol'thewalls, 
etc. 

A l l  the equipment is supplied and erected by specialist 
manufacturers but the mains supply and the provision 

all interconnecting wiring wi l l  be carried out by the 
electrical contractor. 

For this purpose all  nianufacturers provide large scale 
dimensioned plans o f  the layout of the equipment in the 
room together with detailed schedules o f  interconnecting 
wiring. Present day costs wi l l  he o f  the order of 5 0 0  
for each room. 

The schedules indicate the positions o f  termination o f  
wiringand the length o f  tails to be left. The actual connect- 
ing up is carried nut by the specialist. Some runs may 
incorporate up to  50 cables varying in size from 31.029 to 
19/.083. 

A l l  generators incorporatc a transformer with a 
primary wound for 3461500 volts, single phase with 
tappings for this range. For other single phase voltages 
and I'or 3 phase supplies an auto transformer is normally 
supplied. 

The following tahle shows the maximum voltage drop 
allowable with a load of 50 amps at the main switch i n  the 

thecontrol panel.) 

Approximate currents taken by the unlt when in 
operation arc as k>llows:- 

I 
"Current in I phase. Current in othcr 2 phases will be h llks value. 

fiwprGrdi 
not ~ x c r e r l i w  

~- - 

0.1 sec. 
1 4 SCC. 

10.0 sec. 
Continuot~s 

It wi l l  be fbund most convenient to  use 2 phases o f a  3 
phase supply to  provide a single phase supply at 3461500 V 
and, where several sets are provided, these should he 
distributed over the three phases and allowance nude l i ~ r  
diversity. 

A neutral w i l l  also be required, as most auxiliaries such 
as the motor driven table operate from a240 V single phase 
supply. 

The f i g~~res  given above are provided by Messrs 
Watson and Sons Ltd., bu l  apply to  most makes o f  Unit. 
I n  rare cases, units o f  exceptionally high output may be 
provided and these may operate f rom a 3 phase supply. 

Most o f  the large conduit and trunking runs wi l l  be 
surfsce i n  the room but i f  i t  is decided to  sink conduit and 
boxes in the wall surface precautions must be taken 10 
ensure that the protection is not interfered with. This 
protection wi l l  take one o r  the Following forms: 

(a) Lead cored p ly  panels mounted on lightweight 
partitions. 

(h)  Solid partitions o f  brick or concrete, usually not 
less than 9" thick and plastered with normal plaster. 

(c) Brick or block partitions less than 9" thick and 
plastered with barium plaster normnlly between 
{ in. and 1; in. thick. 

I n  the case of (a) conduits must either be run on the 
surkace or within the partition behind the lead protection. 
Where holes are cut for boxes for switches or  sockets, 
a piece o f  lead 3 mm. thick should be fixed to the hack 

2001250 V 
Sirrplr Pharr 

- -~ 

2 N  A 
l50 A 
50 A 
l5 A 
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You don't need a laboratory 
to measure the 
Radiation quality in a 
Stratford Range 

~nstrumcnts could pmve the impressive 
technical performance of the Stratfr~rd 
range in actual figures. But there's more 
to Radiation quality than you cim 
measure this way. For instancc Stratford 
ranges arc cxccptionally solid; thcy 
are built for cuntinuous heavy duty to  
provide aconstant and high output 
uandard of cnuking, and designed fur 
easy cleaning inside and out. Take a 
doser look at the generous specification: 

ALT. RI0IIKI.S 11:\\'I:: Rohust vitreous 
enamelled cast inm and itnglc iron 
framework, with vitreous enamelled 
sheet steel panels and linings. T o p  bars 
and burners vitreous enamelled black. 
I" thick fibre- lass and foil insulation; 
front-reading Regulo control. Drillcd 
ring boiling burners with specially 
designed vcnturi for maximum Hame 
stability; safety taps. All burners, bars 
and oven fittings are quickly and easily 
removable fur cleaning and maintenance. 

I<AUIAI'ION QUALITY reflects the 
substantial resuurccs of the company in 
manufacturing facilities, cxperiencrd 
staff and investment in research. 

Radiation catering equipment is designed 
for a long, busy life, high performance, 
and ease of cleaning and maintenance. 

It is hacked by a technical advisory 
service second to none. 

Radiation gas appliances may readily 
he converted to operate on Natural Gas. 

from ;l single unit to ;L cmnplrtc intcgrnted kirchm itmallation. Please writc or phone: 

RADIATION CATERING EQUIPMENT LTD 
(FOR GAS. ELECTRICITY. STEAM A N D  BOTTLED GAS) 

Palatinc \Vorks, \Varrin#rm, I ~ n r s ,  'l'clrplmne: \Varrinpton :37:151!6 
25.5 North Circulnr Road. London NWro. l'rlrphonc: 01-459 ,234 

I ARADIATION COMPANY 



No emergency in Ward 10 
Nor III tiny otirer l j a r l  of  the hospital shoirld tire 
lrlnlrl electricty s i~pply give o ~ ~ t .  The staiicihy 
r~ciierators set? to that But depeiidabil~ty is 
cve ry t t i i ~y  It nillst be t c ~ l d  That is why tire 
d r i v ~ ~ i g  power 1s so often HollsRoyce diesels ~~ 

~ l~cc loses t  you c;iii get t o  ~ ~ l f a l l ~ b ~ l i t y .  

W h e ~ i  you have cliilsen Rol lsRoyce pow-  
ered diesel sets y o i ~  Irave more tliair peace of 
iiiirid. Lower operiitllj(l c:osts for example, lower 
rnaintena~ice arid v~hrat~trn-free ri~ririirig prove 
year after year that the first choice is the 
I ight cl~oicce 

Hu l1sHuy i . i~  Ltd. Slt!t :wsl~u!y. tnr) lan<i  
Ti.1 117?f15 l i i l i , x  351 11 Gr,ims Rrryrar Slrrrwshury 
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method of removing lint frorn'effluent water in a 
water reclamation installation. 
Efficiency w ~ t h  economy is Braithwa:tels business, 
and the Austin Ibis is no exception. This machine, 
which needs a minimum of maintenance completes 
the filtration orocesssoeedilv. with self oowered drum -. 
and self cleaning action. 
Look at your water costs and if efficiency and econ- 
omy are what au are looking for, take a closer look 
at the Austin lgis Filter. 

For turthar details. contact: 

ibis I h a c  Braifh*ait. R Son Enpina@n Ltd 
P S .  Box.23, IbirWorks, Ksndal. 
Tel: Kendal262114 Telex 6580 
24-28 Pritchardr Rd. Tower Hamleto. London. E.% 
Tel: 01~7399656 Tel& 23628 



The ideal opportunity to increase sales 
and make new contacts- 
Have you grasped it? 

7th International 
Hospital Equipment 
Medical Engineering 
and Services 
Exhibition 

JUNE 
2-6 

1969 

Olympia 
London 

S onsored by ,-l e lnst~tute of Hosp~tal Adm~n~strators 
and 'The Hospital' 

Incorporating for the first tlme in GREAT BRITAIN 
The S~xth European Federat~on Congress of 
The lnternatlonal College of Surgeons 

Fullest particulars can be obtamed from 
The Organ~sers 

OONTEMPORARY EXHIBITIONS LIMITED 
14 New Burl~ngton Street London W I  
T8lophone 01 734 0855 
Qbla C m b  London WI 
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Playing it 

i 
I The Glass Fibre Optic Satellite Lamp provides 

! concentrated illumination for cavities and other areas 
requiring additional light. 

Because the light emitted is absolutely cold (being 

Most glass-fibre endoscopic instruments free from infra-red) the sterilizable flexible light-head 
can be connected to this saleilite. can be adjusted by the surgeon and the possible 

drying of a wound is obviated. 

Of particular use in neurosurgery, ENT and gynaecology, 
this lamp has maximum manoeuvrability and remains 
firmly in the adjusted position. The light-head can, 
in fact, be moved down to table top level. 

This Hanaulux Glass Fibre Optic Lamp can be 
satellite-mounted on the main operating lamp or can 
be installed as a separate wall or ceiling unit. 



ofthe box with about 25':,, overlap to compensate [or the 

For solid const~uction ( h )  chases ibrconduits up to &in. 
may be allowed hut should he kept to a minimum and 
horizontal runs should be at n height o f  not less than 
6ft. hin. unless on tlic surface. 

Where barium plaster is used ( c )  all conduits to be sunk 
must be chased in to  such a depth that the f ~ d l  thickness 
ofplaster will be maintained over thcm. 3 ]mm. lead pads 
must be fitted to the backs o f  a11 boxes. 

Whenever it is necessary to break the protection the 
approval of the Physicist responsible li,r the dcsign must 

Dark rooms for X-ray departments wi l l  he equipped 
with a combination o f  the following units requiring 
connection to the Mains. 

(U) Manual processing units. These contain thcrmo- 
statically controlled immersion heaters to maintain 
correct temperatures o f  solutions. Connection wi l l  
be by means o f  a 13 A switch socket. 

(b) Dryingcabinets for drying films by means o f  forced 
circulation o f  hot air. The loading wi l l  not exceed 
3 kW and a 13 A sockct wil l  he required. 

(c) Automatic processing units into which exposed 
films itre k d  at the darkroom side to emerge outside 
the dark room completely processed and dried in 
about 617 minutes. The loading of these units is 
about 25 A and the supply should terminate i n  a 
suitable isolator adjacent to  the unit. Wiring horn 
this point wil l  be carried out by the supplier. 

( d )  Automatic film driers into which wet processed 
films are fed to emerge dry in3/41ninutes.Thesetnay 
be fixed i n  the wall between tlie dark room and 
viewing room or  be free standing in either. The 
loading wil l  be about 23 A and tlie supply by means 
of 30 A switch fuse or  30 A socket. 

Adequate numbers o f  sockct ~ n u s t  be provided in 
darkrooms as a number o f  accessories such as vicwing 
screens, silver recovery units, f i lm numbering and trim- 
ming machines etc., are used. I t  is preferable to use 
switchesand sockets with plasticplutes, as metallic tinislied 
rapidly deteriorate due to the presence o f  chemicals and 
operation by contaminated fingers. 

In  many darkrcloms a f i lm hopper fbr the storage o f  
unexposed films is provided under the dry bench. This 
hopper i s  light-proof and fitted with a door switch 
connected to the white l ight in the roof  so as to ensure 
that it i s  switched otf when the hopper is opened. Sockets 
used for viewing screens should also be conncctcd to 

Radiotherapy units are ~ ~ s e d  for treatment as opposed 
todiagnostic purposes. The source o f  radiation is a high 
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cncrgy radio active substance, usually cobalt and tlic 
mains load ofthcse units isrel;ltivcly small as i t  is contined 
to  control and interlock purposes. As it is not possible to 
stop radiation from these sourccs they ere housed in 
niassivc protected heads and the movement o f  these is 
motor operated. Controls are situated on ;I pi~nc l  or  
console outside the protection of the room. 

Tlie protection consists o f  mass densc concrete at 
least 2ft. Rin. in thickness and entry to the room is via a 
labyrinth as i t  is not possible to  provide dool-s having 
adequate protective properties. 

Normal doors wi l l  usually be provided at the entrance 
to  tlie labyrinth in order to provide a means of interlock- 
ing for safety purposes. 

The units are supplied by and installed by specialist 
~nanufacturcrs who provide 11111 details o f  supplies and 
exlernal wiring required. Conduits up to  I "  may be 
recessed in the concrete but must be cast i n  situ and not 
chased in. Care should be taken to  ensure that parnllcl 
runs inside and outside the concrete are at dif'rcrcnt 
positions so that a minimum reduction o f  wall thickness 
is achicvcd. A spare trunking run not less than 2"x3" 
should be run at high level through the labyrinth to 
terminate i n  a 4 " x 4 "  box at a convenient level adjacent 
to  the control panel outside and at a similar height inside 
the room. This is to  acconimodate any runs of cabling 
req~~iredeitherpcrmancntly or temporarily ibr  monitoring. 
calibrating, etc. 

Hcrc again i t  is essential that agreement be reached 
between the Engineers and the Physicist responsible lix 
the protection as to  the routes o f  any conduits, trunking 
etc., before any construction work i s  comn~enced. I n  
view of the dificulties i n  casting concrete i n  such niasses, 
agreement must be reached with tlie structural Engineer. 

I n  order l o  maintain etfective communication between 
the operator at the control panel and the patient within 
the room, 2 way loudspeaker communication is necessary 
for the operator to give instructions and re-assurance to  
the patient. I t  is also necessary, on occasions, for the 
operator to  he able to  observe the h r  side o f  the patient 
but the provision of a large adjustable mirror is just as 
clTective, more reliable and much cheaper than closed 
circuit television. 

In a few instances, superficial X-ray machines may be 
installed. These units require no more protection than a 
diagnostic unit as their outpul is very low and wil l  operate 
horn a standard 13A socket. 

Tlie use o f  linear accelerators is at present confined 
to  Tcaching Hospitals where they can be used for re- 
search work in addition to treatment. The cost and size 
are, however, becoming less and i t  is possiblc that some 
limy be installed i n  other hospitals i n  the future. I t  wi l l  
be necessary to obtain details o f  the load and wiring 
from the manulhcturers ol'thcsc liighly specialised units. 

Kitchens 
Where gas and steam are available i t  is unusual to 

provide a11 all electric kitchen for the following reasons:- 



(U) Running costs wi l l  usually be higher for elcctricity. 
(h) Maintenancecosts wi l l  be higher. 
(c) The load wi l l  be quite lhigh and the cost ofproviding 

alternative supplies wil l  hc prohibitive. 
It is preferablc to  provide the equipment required 

partly for use on gas and partly electricity, thus providing 
some safeguard in the event of failure o f  either supply. 

Many i t c m  ofequipment such as s ~ n i ~ l l  mixers, peelers 
etc.. wil l  require the provision o f  13A sockets but larger 
items should be supplied through switch fusesof adequate 
rating, and permanent wiring. 

The inain methods of distribution o f  food arc the 
plated meal system and the hcatcd trolley system. I n  the 
plated food system supplies wi l l  be required for thc l idlow- 
ing major items ofequipment:-- 

(U) Heater units for pre-heating the metal pellets used 
for keeping the meals hot after plating. 

(h) Supplies to portable haine-marks used for scrving 
i n  the kitchen. 

(c) Motor  drives for the conveyor belt units. 
The food is distributed in unheated trollcys subsequent 

to plating i n  the kitchen. 
The principal alternative system is the distribution of 

food in bulk in heated containers for serving in thc wards. 
The heated containers wil l  have a loading 11r 2-3 k W  

depending on sizc and there is practically no diversity on 
this load as the containers wil l  all be switched on i n  a 
loading bay in the kitchen area somc hour or  so before 
meal time and, i n  most cases, wi l l  be plugged in the ward 
kitchens to keep rood warm whilst serving. The time o f  
serving thc evening ~nea l  is quite likely to  coincidc with 
the peak load o f  other services in the hospital. 

With a plated meal system particularly, and possibly 
with other systems, al l  crockery, cutlery etc., is returned 
dirty from thc Wards to  the central washup area adjacent 
to the ~ n a i n  kitchen. This area wi l l  require a large washing- 
up machine which may well have a load o f  up to  8 h.p. 
i n  motors and 24 k W  in hcaters if steam is not available. 

Cold Storage wi l l  be provided for tish, fruit, dairy 
produce etc.. but these wi l l  be standard commercial 
units and need no special treatment. 

Experiments are proceeding on the use o f  deep t'roren 
food and H.F. induction heating. So far this ]nethod has 
not proved acceptable as there arc scvere limitations on 
the type o f  food that can bc so treated and the cost is  too 
high. Should i t  bc possible to adapt this system then the 
cooking load wi l l  be dispersed 10 the Ward Kitchens and 
will, o f  course, be electric. Largc deep-freezers wi l l  also 
be needed i n  central stores and small ones in Wards. 

Sterilizing 

With the discovery that certain spores arc resistant 111 

boiling water temperature, sterilizing is now carried out 
by autoclaves operating f rom stcam at about 32 lbs./sq. 
in. prcssurc. Where !main boiler steam is available this wil l  
be used and electrical supplies wi l l  be rcquircd for pilot 

lights and automatic controls. Units used kn. stcriliring 
dressings wil l  incorporate :I lhigh vacuum pomp unit. 

Wi th  the advent of Central Sterile Supply Departnicnts 
(C.S.S.D.), apart from hcd-pan sterilizers i n  certain types 
o f  wards, Operating Theatres, Dclivery Suites and I'hnr- 
~nacies there should be no sterilircrs outside this area. 

Thc C.S.S.D. wi l l  impose a considerable clectricd load 
incorporating the following i t e m  ofcquipment: 

(U) Sonic washers. 
(h) Washing m;~chines for glass ware. 
(C) Washing machines ibr fabrics. 
( d )  lnf ra red sterilizers. 
(P) Hot air ovcns. 
( f )  Autoclavcs. 
(g) A i r  compressors for capping machines. 
Where slealn is not available f rom a central source li1r 

sterilizers, small steam raising units w i l l  be necessary and 
these may be heated either by gas or  electricity. Electric 
units are normally automatic with water level controls 
and i n  view ofdifticulties which have been expcrienced in 
the past, thc following special precautions must be taken: 

(U) The boiler prcssure to bc controlled by a pressure- 
stat to operate the hcater and lkcd pump. 

(h) 2 Safety valves to befitted. 
(C) A n  immersion thermostat must be titted to  de- 

energise a separate contactor i n  the heater circuit 
which wi l l  lock-out and operate an alarm circuit. 

(0 )  The heaters are protected during til l ing or emptying. 
( c )  The hcaters are switchcd OR on failure o f  make-up 

water. 
(f) The heaters and fccd pump are energised togethcr 

during normal working. 
(E) Turbulence wi l l  not cause hunting o f  contactors. 

Heating 
Where steam or hot water is readily available for heat- 

ing from a central source, the cost of electric heating 
cannot be justified. The two main uses l i ~ r  i t  wil l  be found 
i n  o f  season heating and isolated buildings. I n  certain 
rooms, such as Consulting Kooms whcre patients wil l  
be swnti ly clad, it wil l  be necessary to provide heat whe11 
the central syste~n supplying the remainder of thc hospital 
is shut down early and late summer. 

Fixed unils should be provided, prcfer:hly at high 
level in thc form of infra-red, non luminous panel heaters 
or  blower units. Where space permits, tubular heaters 
or  convectors may be used. Pilot lights must bc incorpora- 
ted i n  the control of all non-luminous sources,and therm<,- 
static control o f  these units should be included. 

I n  the use of off peak heating there are many problems 
peculiar to  hospitals, not the least ofwhich is the 24 hour 
occupation of large areas. Where a building is subject to  
intermittent occupation, such as n social ccntre or 
recreation hall. off-peak underfloor heating can be used 
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to provide background or  conditioning heating up to  
10-13°C (50-55'F) with thermostatically controlled 
convectors to give comfort conditions for occupied 
periods. 

Thermal treatment o f  the building and floor slab 
becomes very important and also selection of floor finish. 
Certain timbers are reconimended for wood floors, but 
these must bc spcci;~lly k i ln dried. Useful advicc can be 
obtained on this from the Timber Ikvelopment Associa- 
tion. 

Where the use of o f  peak storage heaters is considcrcd. 
these must be o f  the controlled output typc which are, 
of course, more expensive than the normal domcstic 
pattern. 

Where such installations are small compared with the 
main load o f the hospital thcrc i s  no advantage in adopt- 
ing the Supply Authorities of-peak tarif as i t  wil l  
generally he found that with a sliding block larif  thc 
unit charge is lower than the ~f i 'pcak and i t  is only 
necessary to control the heating load so that i t  does 
not increase the normal ~i iaxirnum demand. 

Laundries 
The modern trend is  t u  provide large ccntral laundries 

capable of laundering ovcr 100,000 pieces per week and 
serving n group o f  hospitals. Modcrn machinery is 
supplied by manufacturers cither as single unit or, 
particularly i n  tlic case o f  washing machincs, a series of 
machines operating in automatic sequence and having 
automalic control units. Interconnecting wiring is carried 
out by the manufi~cturers who also instal the complete 
equipment. Supplies wi l l  he needed, to be brought to 
agreed positions for the various machincs. Wiring should 
be in M.I.C.C. cablc, terminating i n  isolators ad;acent to 
the machine. 

Laundries are governcd by the Factories Act and 
Emergency stop buttons should be provided i n  accordancc 
with the requirements o f  thc Act. 

As a guidc when assessing loads, initially, ;I recently 
completed laundry with modern machinery and processing 
100,000 pieces per week had a maximum demand o f  
1.5 kVA per 1.000 picces. 

Ventilation requirements wi l l  be Fairly high and this is 
usually provided by a number o f  individual units for 
which power supplies wi l l  be needed. 

Medical Gases 
Central supplies o f  MedicalGsscswill be provided from 

bulk supply points. Nitrous Oxide (N,O) wil l  be stored 
in banks o f  cylinders arranged for automatic stand-by 
operation. Electrical supplies are required forthc functinn- 
ing of these units and warning lights wil l  be needed, 
wired back to central points. 

Oxygen may be supplied by the same method but, 
if demands exceed 10,000 cu. ft./wcck, l iquid oxygen 
plant may be installed. I n  addition to warning lights, ;I 
supply of about 40A 3 phase wi l l  hc required, terminating 

i n  a hOA Reyrollc socket (provided by B.0.C.l l i i r  use 
by  the road tanker. 

Incinerators 
Although the present tendcncy is to  provide large gas 

or  oil-tired central incinerators to which al l  waste is taken 
in hags, there is still a demand for some local units. 
These may be small units for sanitary purposes or larger 
units for dressings. I f  o f  the electric type, they should be 
hn .~ss~sted. , . ,' 

Consideration should be given to  the use o f  sanitary 
units which comprise a plastic bag i n  an enclosure which 
provides automatic sealing by heat when the bag is 11111. 
This is ihen removed for disposal i n  the main incinerator 
or elsewhere. 

Power Factor Correction and Limit ing of M.D. 
The greatest field for P.F. correction is a ln~os l  certain 

to  he the Laundry where a substantial load o f  I50 to 200 
H.P. wi l l  exist, ~nade up largely o f  small motors. 

Automaiiccorrcction wi l l  beexpensiveand i t  isproh;lhlc 
that i f  this were provided a case could be made for its use 
on the whole hospital system. Alternatively, each motor 
can be equipped with its own individual correction, hut 
again this is expensive compared with block correction 
which can be switched in all the time the Laundry is in 
use. I t  i s  most unlikcly that there wi l l  be a large enough 
lnotor in the hospital which is continuously in use mid 
can bc used for correction purposes i f  o f  the synchr~ni ius 
type. 

The limitation o f  maximum demand is more ditlicult 
to achieve i n  a hospital than i n  a com~nercinl or I:,~ctory 
building, where i t  is possible to set down a rigid pro- 
gramme of processes in such a way as to keep the niaxi- 
mum demand to a minimum without interfering with 
production. This control is not possible i n  a hospital, 
but nevertheless i t  is possible to apply i t  i n  some aspccts. 
If we lake thc case o f  a water supply pump which is run  
under control o f a  level device i n  thc main tank, i t  is most 
unlikely that i t  wi l l  be called to run continuously, and the 
high level tanks should have a capacity equal to  a o f  the 
daily demand. The electrical maximum demand is niea- 
sured by summation over half hour periods and it is 
quite a simple matter to  use a tinie switch in the m t ~ t o r  
control circuit so that, should the motor be called upon 
to run for say : hour in each hour, this period wil l  be 
spread ovcr 2-h hour periods o f  the M.D. meter. thus 
halving the rccorded demand. Even i f  the motor is  
requircd l o  run  for  say 40 minutes i n  each lhour the period 
can be adjusted to be 20 mins. in each half hour mctcring 
period, so reducing the M.D. to  :. The high level control 
will, o f  course, overridc the time switch and a low 
level ;~ larm should be fitted hclow the normal low level 
control. 

Fire pumps should always be tested at ofipeak periods, 
i.e. when the Laundry or other large load is shut down. 
Many such expedients wil l  suggest themselves i f  a l i t t lc 
thought is given to  the problem. 

N O V E M R E H .  1 9 6 8  



Emergency Supplies (Battery) 
Emergency lighting supplies sliould be provided for 

Operating Theatres, Casualty Theatres and Maternity 
Delivery Units where i t  is essential that lighting be 
interrupted for the minimum possible period in the event 
o f  mains failure. 

The supply voltage should generally bc 25, 50 or 100 
depending on the size o f  the installation. Lead acid or 
nickel-cadmium cells may be used. Nickel-ci~dniium 
cells have the advantage that they wi l l  stand for long 
periods unused and still mainlain their charge. They do 
not evolve gasses and do not therefore need specially 
ventilated enclosures. On the other hand lcad acid 
batteries have been found Lo give excellent service over 
long pcriods, given adequate maintenance. Automatic 
trickle chargers wil l  be needed i n  e;rch casc and the capa- 
city should be sullicient to provide 3 hours f~11l load for 
normal situations but up to 5 hours for Neurological 
Theatres. 

Care ~niust he taken with nickel-cadmium cells to 
ensure that at no time do they become con~pletely dis- 
charged as serious loss o r  capacity may ensue on sub- 
scquent recharge. 

Wiring throughout ~ i i us t  be completely independent o f  
mains wiring and, apart from the Surgeon's lamp, 
separate fittings should be supplied l i ~ r  emergency 
purposes i n  order to ~nake the two systems cornpletcly 
independent. I n  the casc o f  mult i  lamp surgeons lights, 
the emergency supply wi l l  energise the same lamps as the 
mains which wil l  be fed through a transformer so that the 
A.C. voltage is the same as the D.C. Wi th  single lamp 
~ ~ n i l s  tlie emergency supply wi l l  energise scparate lamps. 
General emergency lighting wi l l  be required i n  Theatres, 
Anaesthetic Rooms, Sterililer Rooms and Recovery 
Rooms, but this need not  be o f  the same standard u f  
il luminntiun as the mains service. 

With the scialytic fitting having one mains lamp only 
the control should be by means o f  a series relay which wil l  
bring the emergency lamps in the fitting into usc im~ne- 
diatcly current ceases l o  flow through the main lamp, 
thus providing protection against mains failure. whether 
local or general, and also lamp fi~i lurc. A separate relay 
should be provided to  energise the general emergency 
lighting i n  the event o f  failure o f t l ie  supply to the bus-bars 
of tlic distribution board feeding the general lighting. I n  
all cases the emergency supply should be conlrolled so 
that in the event o f  a failure occurring when the ]mains 
lighting is not i n  use, the emergency lighting wi l l  not be 
energised, causing unnecessary discharge of tlie battery. 
This can be accomplished by providing a second pole 
on all switches and connecting those in m e  rooni or  
area in parallel so that in the event o f  any or al l  switches 
being O N  the emergency lighting wi l l  come on but if they 
are al l  offthen i t  wil l  not. 

A l l  cables connected to the battery supply should bc 
colour coded for easy identification. 

Ballery stand-by should be provided, even when diesel 
emergency supply is available, hut in this casc i t  need 

only supply the operating lamp and o f  capacity to 
maintain this for A hour. 

The use o f  a maintained system of battery supply 
where the normal supply is obtained from xrwtiticr with 
the battery floating across this supply does not provide 
safeguard against local wiring tii lures. 

Diesel I.hergency Supplies 

A diesel alternator s h n ~ ~ l d  be prnvidcd capable of 
~nainlaining suppliesas set out in Technical Mcrnorand~~rn 
No. 1 1 .  

The unit should prcl'erably be housed in lhc Boiler 
House where constant attendance is normally ;~v;tilablc. 
The cnpacity may well amount to  50",, o f  the maximum 
demand, bul, owing to tlie short running pcriods which 
can be anticipated, the prnvision o f  heat recovery is 110t 
justified. 

The whole installation o f  the hospital wil l  need t ~ ,  be 
divided in10 "essential" and "non-essential" services ;lnd 
this c m  either be done locally or  at tlie main supply 
point. The cast o f  cabling wi l l  not vary materially with 
either syslem but if tlie division is made at tlic central 
point a fault in the cable supplying the essential load will 
prevent the use of diesel supply. If the division is  made al 
tlie blocks, separate main and diesel supply cables wi l l  be 
required and a change-over relay wil l  be needed at ex11 
point. 

The ~ i ie thod o f  starting the diesel unit must be dctcr- 
mined by site conditions, the alternatives being fully 
automatic or manual. The following remarks may hc 
helpful in reaching a decision :- 

Automatic Starting 
This is nccomplished by liaving 3 voltage sensitive 

relays (I per phase), the failure of any one causing (he 
engine to  start and pick up load. I f  these relays are 
connected to thebus-barsorthemain switch-board theywill 
protect against failure o f  the incoming supply bu l  wil l  
not provide for local failures o f  the cables or  main iuses. 
I n  order Lo provide againsl this i t  wi l l  be necessary to 
provide additional relays at each block with pilot wiring 
back to themain stnrtingpanel. 

I t  should be so arranged that thc supply k o m  the 
diesel is only used at the affected blocks, the remainder 
being supplied from the mains. Provision should be made 
at each block so that, in the even1 of a prolonged lirilurc 
to any one block, temporary connections can he made to 
energise the whole installation in that block, thus making 
full use of the supply available. 

Manual Starting 
Manual starting may be called for by two main 

methods. 
( I )  Automatic alarm system whereby tlie main switch 

ruse in each block concerned is replaced by a 
circuit breaker fitted with no volt and over current 
releases and hack contacts. O n  tripping, the hack 
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contacts w i l l  energise an alarm circuit  at the inai i i  
control point and also the appropriate w;ly on an 
indicator. O n  receipt o f  the alarm, the attendant 
will start the diesel and report t o  the Engineer for 
investigation o f  the fault. 

(2) By use of the internal telephone systcm. A respons- 
ible person ,~ t  each vital  point  w i l l  telephone the 
attendant t o  report the kii lure, bu t  this can lead t o  
delays and confusion when a general failurc occurs. 

Arrangements suggested for  various situations arc ;IS 

follows :- 
As the Boiler House w i l l  contain n nunibcr o f  boilers 

not all o f  which wi l l  be in m e  a t  one time, and o f  thosc in 
use not 1111 wi l l  be fired i n  the case o f  cmcrgency, the 
autotnatic connection t o  the emergency supply becomes 

too  complicated. In the event o f  failure o f  supply, :ill 
boilers on l ine should shut down, f o r  which purpose 
push-button contactors should he provided for  al l  items 
of  equipment, i.e. Fans, pumps, heaters, etc. When the 
diesel supply is available i t  should energise tl ie complctc 
main panel together w i th  emergency l ight ing and the 
attendant w i l l  then re-establish supplies t o  the equipment 
necessary t o  b r ing  the appropriate boilers required in to  
operation. I n  the case 0 fau to ina t i c  start ing o f  the diesel. 
the cmcrgency l ight ing s l i ~n i l d  come i n  wi thout  switching 
b y  the attendant but, i n  t l ie case o f  manual s tut ing.  
bal lery operated lamps which w i l l  l ight  on  mains f. '11 I urc 
should be provided at strategic points t o  enable the 
attendant t o  reach the set and start i t  up. 

( ~WCI,, , I<YI ) 

Systeme International dJUnites (SI) 
S1 i s  the ahhreviatian hy wtiiclh tlie SysLCmr International 
d Unites (Intrrnaflional System of Units) is known in any 
language. I t  may he regarded as a development of the 
MKS (mc'tru, kilogramme, second) system o f  units which 
has hrrn used for  decades hy clcctrotechnologists and 
whieh grew into t'he M K S A  (metre. kilogramme, second, 
am@re) system of Protcssor Giorgi. 

In 1Y60 the General Conference of Weights and M e a ~  
sure\, a wnrld hody o f  which the CJK i s  a mcmhcr. 
recommended that SI should he taken into use instead n l  
existing metric \yitems. I n  1962 hoth the ln'lernational 
Organiration for Standardiration ( K O )  and the In l r r -  
national F.lectrotcchnical ('onimiision ( I K )  mdorsr t l  
that recnmmendahn. Since then some 23 counltries, 
including the major indusmtrial ones. have declared their 
intentions of making SI the only legally acce'ptalhle system. 
and I ?  of thrm have already hean as good as (#heir word 
and have put the relevant laws on their Statu~te Booki. 

I t  is  quitc clcar thal since a metric system is at prcunt  
used by 40";. ( i f  the world's popula'tion, and hids la i r  to 
sprmd to 100'1, and since t'he principal metric c'oun'lric\ 
have agrced to adnp't SI, then SI will in a matter o f  year, 
be the sysreni used throughout t'he world. Phis is why 
Britiih industry, through t'he lndurtry Standards C'onl- 
mittees o f  BSI, has npled to go stra'ig'ht to the use o f  S1 
in chnnging 10 a metric system of measurement for this 
country. 

I t  ii wirrth noting that the decision mu\( have hcen the 
samr even i f  S1 could he <hewn t o  he o f  indifferent 
intrinsic merit. The overwhelming reason for our choice of 
Sl isitr promised universality. 

What is SI? 
Thc reason for thu ready un'iversal adoption o f  SI i\ that 

i t  i s  incnmparnhly siniplcr Chat the present metric sy\'tcm 
or the imperial system. 

I t  h'as as its hasi* a rationalized selection of p r rwn l  
nletriic unit,, and from only six has1ic units derivcs. cdhe- 
rcntly, units for  al l  other quan'til'ies required. The six has~ic 
unity are: 

I.cngth -~ t'he metre (m) 
Masc P tihc klilogramrne (kg) 

' l ime P the second (7) 
Electric current Ihe ampere (A) 
L.uminous intensi,ty - the candela (cd) 

Temperature the kelvin (K )  

W:hen we \ay a sy\tem 'is cohcrent h e  mean that ?lie 
product or qu'otient olf two or niorc o f  i l s  unisl* i c  the uni l  
of lhc rc\ultant quanltity. Thus the coherent unit of vel'ocity 
i s  the metre pcr second l n i i s )  , ? o r  the kilonietrc lpcr h i u r  
(kni/'h). Similarly the coherent un i l  o f  lorce i s  thal force 
which imparts 10 unit mass an accclcration of onc metre 
per srcond squared. Thus this unsil d f  force, which ha.; hem 
called the newton (N), i s  the kg  m/*' .  'l'his i~ a mos't impor- 
tant un'it, in t'hdt 'it is an ingredient of many o f  t:hc un'ils 
w'hich are commnnly used in englineering. wc'h as prmsurc, 
ctrcrs, energy and power. 

Force 

We \hall \ce how coherence in a system o f  unity WII- 
giderahly simplilies coniputat'ioni. and is thu.; a rlualiiy 
which is well w'or'th preserving. Fnr this rcasun irlone 
one sh'ould work with l h r  coherent unit o f  force. lhc 
newton, as oppoied to the non-coherent unit o f  force, the 
k i logramme~krce  (kgl). 'This lat8tcr i s  defined ac that 
force which, applied to a mass o f  one k~il~ogram~nie, pri,- 
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form power takes i t  is a rate o f  generati'on or dissipaliim 
o f  energy, so the one and only un'ilt o f  pir'wcr i.; the n c w ~  
ton metre per second, ar joulc per 5econd Which is cnllud 
thc watt 

duces in i t  an acceleration equal to standard grav'itational 
acceleration (W11665 m/si). 

Quite apart f rom the need t o  use ,the newton to p r r ~  
serve the coherence o f  the system it  is, indeed, a much 
morc logical unit to r~sc for  its own sake, particularly in 
calculamtions i n  dynamics. Imt i s  pwhah ly  no exagge~ral~ion 
to ray that at least W';(, o f  us never quite knew the real 
sign'iticance o f  g i n  our equatlion? in dynamic.;. This is 
hardly surpri9ing. .;~ince hecause we worked with gravita- 
tional un'i'ts o f  force (Ihf or tonf) whlich, i n  en'ec'l, had a 
"hu i l l~ in "  p. we had t'he anomalnu.i and confusing oitu:t- 
l ion that i f  our  prob~leni concerned n~asscs moving under 
the influence o f  gravity then g did nnt appear in our 
equat'ion~: w'liereas i f  our prohlem was in no way influenced 
h y  gravity. then a had to appear somewhere to canccl 
the "'hu~ilt-in" p in our forcc unilt. 

Most Of us who are honest will admit that in these 
circumrtances we oFtcn arnivcd at answers wliich wr rc  
obviously 32-2 or 32.2' times too h'ig or .;nmll, so we went 
back t'hrough our working to find whcrc fi had been 
o m i t i d  or put i n  the wrong place. I f  only we had been 
tai~ght to rrmrmlhcr P (poundal\)=W (Ih) a (fljs') 

W (Ih) a (fl/s2) 
instead of P (Ih) 

X (ftI32) 
l ife would really have been so much simpler. And i f  you 
are saying to yourself that a t  long l'a'st you really know 
%hat ,it i s  al l  about and do not want to change a lifetime's 
hah'ist, do  give a thought t o  the rising generation and do 
not hcgrudgc them the simplicity you were denlird. I n  any 
case, don't deny yourself the great advanltages offered by 
a coherent system o f  units, which you would do i f  you 
clung t o  gravitational force uni'ts. 

Non-coherence of existing system 
I t  would he very easy, with l i ' ind~ighl,  t o  poke fun at 

our traditional systernc o f  un i t i .  W1hen Wat i  inventcd his 
steam engine i t  replaced t'he horse so imt wa.; pcrfect'ly 
natural that his cus~eomers should want to knmow of i t 5  

capability in terms o f  the horsc Hence thc work ra'te of a 
dray horse was measured and called the horse~power, 
w'hidh had tlhe n'on-coherent relation t o  ohhe hasic units o f  
a foot, pound. sccond syctcm 550 f t  I1h/s= I h i r r v  powcr, 
s o  all  calcula'tlions arc heset with the arbitrary convenion 
factor 550. I t  seems a pity, too, that the French scem to 
have used a slightly lc.;s powerful animal in their evalua- 
tion o f  thc "cheval vapcur." 

At  the t ime when i t  was thought dcsira'hlc to establish 
a unit d f  heat i t  was prcwmahly the cacc rhal  the eRect o f  
lieat on water was something i t  was often necpwary to 
predict. So i t  was logical that a unit  was developed wh'icl? 
was Iho amount of hea't requ'ired to raise the temmpcraturc 
o f  un'it mass o f  walcr hy one degree o f  trmmpcraturc. Hence 
the Hrirish thermal unit i n  the imperial sys'lem. and the 
calorlie i n  the mrtr'ic system, both o f  which, when mec'hani- 
cal equivalen'ts o f  heat were evaluated, were 5cen to 
have quite arbitrary relation? to the hasic unit* o l  t'he 
two systems. e.g. 778 i t  lh!Blu. 

S1 hrooks none of tlhis and lays down in cficct that 
energy, he i t  thermal, eleclrical o r  mechanical, i.; hasically 
thc product o f  h r c e  and distance. Hence in SI the one and 
only unit of energy (or work) ir the nuwon mrtrc ( N  m), 
which has been named the joule. Slimilarly. whatever 

"Size*" . . of units 
The dh'dicc o f  Llie mgtrc and the kilogramme ar ha4c 

un'ils o f  length and mas*, as opposed to the crnt~irnc~lre and 
gramme o f  p r r \m t  nietric yctc'ms, giver coherently du- 
rivcd units o f  morc practical valuer in many cacec, hut. 
even so, ndt all the coherent units are o f  a convensicnt size 
for al l  appl'icati'on*. 1:he metre, for inslance, i\ a convenient 
unit  for such things as si'lc plans, hut i\ toir large fur 
prec'is'ion engineering purpows and too small for the ex- 
prcsrion of large distances he~twcen towns. Provis'i'm i\ 
thus made for multiples and suhmult iple\ o f  thc ciihercnt 
units, and tlio total lict of w c h  faclcrrs I* givcn in Tahlr I .  

Thus for precision engineering drawing lhc ucual unit 
for dimcndions w'ill he the mill inwlre, w' l~i lc d~i*l;~nce h c ~  
twecn towns will he rneacured i n  klilonictrc\. 

Practical applicatic~n of S1 m i t s  
A n  I S 0  comrdittcc has pu~hlished a drat''1 rcconinienda- 

timon concerning t'he use d f  SI units. and has, in general. 
ohrervcd two very imlwrtant and practical principle\: 

( I )  That any uni l  which i c  already inllcrn'ationally re- 
cognized and used shall n o t h e  lightly discarded cvcn 
though the unit i n  quedion he a non-Sl unit or a 
non-preferred multiple of an SI unil. 

(2) T o  l',acililate internat'iona'l communica~tion, t'hc nuni- 
her o f  'preferrd '  niultiplcs and uh-mul t ip le\  far 
anv narticular unilt should he restr'icltcd. s o  that in anv . . 
particular appication the proha'hility o f  a11 cirncerned 
using t'he *ame mult inloor sub-mulOiple wuu'ld he great. - 
l 'he  preference was rxpre%sed for rnulliplc\ or wh -  
multiples separi~led h y  t'he fact:or 1000, i.e. d f  the lorm 
I O i : ' "  where n is an integer. I t  follo~w's that deca (10'). 
hccto (101), dcci ( I W )  and centi (10-') are non- 
prclcrred. 

Fr'om these two rules come a numlher o f  important 
decisions. The internationally acce,plted l ime unit,, namely 
the minute. h,our, day, week, milnllli and year, w'ill con- 
tinue in u ~ c .  I 'hc division of the circle in8to 3611 degree\ 
and ?he subdivisions of the degree, the minute and qecond 
will also continue for trigon~omclt'ical purposes. The 
wpplementary S I  unit. the I-adlian, will, 'however, ligurc 'in 
dynamic* prohlcnir a \  a81 present. 

Further r111es w l ~ i c h  arc prescribed 
'The fact thall doulhle prefixe.; are not allowed h17ingr 

out the unfortunate anomaly o f  having, ;IS Ihc ha\ic uni l  
o f  mass i n  SI, a rnultliple o f  the hadic d i t  o f  t'he cgs rysteni. 
hecause since douhle prctixes arc not allowed then any 
mull iplr  o r  uh-mul t ip le o f  the kilogramrnc rnu\'t inevitahly 
he a dillerent multliplr or sulh-multiple of the granimc. 
Thus 1000 kg  (or I metric ton,or  I tonne or I t )  may only 
he wrilten a5 I Mg, w' lde one mlil l iorrl~l~ 1 ~ 1  a klilogramnic 
i s  wrilmtrn as I mg. 
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TABIE I 
Mdtiples und suh-multiples of coherent unity 

Maltipliration fudnr Prefix Syrnhol 

I W l ~ n l  1 1 t ~ l  [W, 11P  lem I '  
I WHI Olm tXX1 111' F~Q, c; 

1 000 OIXI 10" I~ICQLL M 
I IKWI 10' k i lo  I. 

I00 10' lhculo h 
I0 10' duca dii 
tb I I k c i  <I 
11~01 It+' ccnli L 

O t H I I  IF' mil'li 111 

O.IXHI IXII I t t "  ,,,ioro 
t>tXUI I H X I  WI Ill1 l,;,,,<> , I  
OIKWI W11 m10 [NI l piu, p 
0~1100 OtHI IMN1 IXHI 001 l l '  I'c,m'lo l' 
I i l U H l  lHX l  IHXI  I I tXl IXU) I X l I  I l l "  ;xNo .I 

I t is  al'so rwonimended that i f  i t  i s  desired to modify l'he 
size of a unit which i s  a quotient, then ('he requisite prclix 
should he applied only to t'he numerator o l  t'he fraction. 
For example, the N /m'  as a un'i't of pressure o r  \Itress i s  very 
small. Morc convcnicnt va luc  *hi,uld be ohtaincd hy 
using kNlni' ( X  lO(H1) or M N i m '  ( X  1 000 0001 ratlhcr 
than by wing Nlcm' ( X  10 000) or N/mmi ( X  I 000 000).* 

' N o w  I t  i s  prahahlr, houcvcr. that the N;nlrn' uiM often hu 
used to cxpress thc strcngth of m~a'tcrials: tshr pwhdblc i~sc  of 
the hcolobar (Ill' N im')  and thc hnr (1111 N / r n ~ )  to express 
aress and picsuul-c should also he natcd. 

BSI hooklet 
By canvasring opinion ;mong w m c  50 mesmbcr 

wuntries. IS0  has e<tahli+hed, for each coninii ln SI unit. 
the multi'plcs and su'h-mul~tiples which wlill he i n  common 
use. With vcry few exceptions the precept ed'it'ion o f  t'hc 
BSI booklet PI) 5686 Thc i r c  o/ S1 r r ~ z i / s  reflects t h e x  
international agrrcmrnls. and the hooklct dill shartly 
appear in a new edition w'hich wil l  include the letcvl 
international agreements. 

There i s  an imporlant area in w'hic'h the rule o f  separating 
multiples hy the ladtor 1000 wi l l  not he ahle to he appl'icd 
in quite the sanic way. Although no firm pronnuncemcnt 
on this particular aspect has hecn made h y  t'he I S 0  
wmmittee, a dev'iatian from Chc rulc i s  clearly necessary. 

The difterence arises i n  respect o l  derived unit* whiclh 
are powers of thc h a i c  unit?. Eraniplcs are m' ILor area. 
mVor volume and m '  for  second moment o f  area. I't is 
important to rememsher that when a multiplying or div'id- 
ing prefix is applied to a un'it Whlich is raised t o  a power. 
(he prefix itself i s  also raised 10 the samc power. t o r  
example: 

(cm)? =- 10%:' N O T  10 / m '  

km'=(km)' IWm2 N O T  IO'ni': 
Thus for arras hetween 1000 and 1000000 squaw 
metres, the dam3-100m2 (called thc 'are') or the 
hm'=lO 000 m' (called the 'hectare') wi l l  he uced. will1 
aprelerence for  the hectare. 

Similarly, second niomcnls o f  a r m  o'f, say, stecl 'hcanis. 
would involve astronomical figures i f  expressed i n  mm4 
or m'icroscopic figure? i f  expressed in m', so i t  i s  probable 

cm'w'iil be used in fha'l liel'd. 

1;ormirtion of S1 units 
7'hlis i c  child's play i f  the rulcs arc ohservod. A l l  lhal is 

nerdcd i s  a knowledge o f  first principles; prov~idcd ~ ln i ts  
are made up w'liich cmhody only the basic units or 
coherently devivud units, thc correc'l S1 un'i't mu51 cnierge. 
1'11~1s n iommt  of force or torque i\ thc coherently derived 
unit o f  force X the hasic unit o f  length, i.e. lhc N m. 
Or, momentum i s  the product o f  mars and velocmity, 

kg. m 
i.e. -. I t  is thus unnccesmry to rccitc all the ~ l l l i l s  in 

coninwn u x .  hut they arc all to be found in PD 5686 

Vnlue of col~erence 
We have seen how c'oherence giver simple rcla18ion\hips 

hetwocn un'its rather than arbitrary ctmverdion factors. The 
immcnsr value of this i n  compirtation i s  hest dmianrtratcd 
b y  cxarnples worked in imperial and in S1 un'its. 

E ~ m ~ t p l < ,  I 
A pump delivers z gal jm'in o f  water against a prcsrurc o f  

I. f t  hcnd. Ignoring the ellicienc'ie\ o f  pump and motor, 
calculate the motor 'input. 

I n  the imperial sy.;ltem we must go through power  re^ 

quirmmnts i n  hp  and usc a convcrsim factor to dhtain 
the w;~tlc input. We thus require to expros the work donc 
on thcwa' t r r  in PI  Ih /s  and then c'onvert to hp and W an. 

10 
z i i i n  --- 60 z Ibis 

10 
Thus power - 60 r 7y ft Ibis 

- 
74hX I 0  

-- m. 7,y watts 

Thus in this "cry *iniplc c;~lculatinn no less than four 
aphitrary converdion lactors are used. 

Working in S1 unils the dicdharge o f  the pump  would 
hc p m:'js whlile the pressure agalinst whic'fi the flow i s  
maintained would he q Nini'. 

I ~owc r  required =-p d / s  / q N/mi 
N m  J 

,X,, - pq watts 
S 

No convcrsii,n lactors-far *impler! ! 
1'1 has hccn rclinbly estimated tlliat computationr in 

SI units will hc six times shorter and six times quickcr than 
i n  inlpcrial unit*. I t  would he a fair fur~therdeduction th+ 
such ~ ~ l c u l a t i o n c  would a l w  he niuclh less prone 2 0  error. 

E.rar,iplc 2 
A l i f t  of mass 2 ton5 is  rcquired to hc accelerated upward 

at I 6  i t / + .  Neglecting friction. what star'tling torque is 
required i f  the cashle drum is 3 f t  diameter? 

Force required to overcome gravity 2 tonf 

Force required to accelerate lin 
2 A l 6  
- 0.99 tonf 32.2 ;- 



2.99 ;' 3 
Starting torque == 2 
-- 45 tnnf II approx. 

Note that I: does n o /  appear in tliast component o f  the 
iorcc requ'ircd to overcome grav'ity. hut i t  dor,,~ appear in 
that component requ'ircd to acccllerate the mass. This i s  
the anomaly of the gravildtianal force unit. 

A l i f t  mass 2 tonnes i s  to he accelerated upward at 
S m!\'. Neglccling friction, what start'ing torque i s  required 
i f  the cahlr drum is I n i  diameter'! 

The rope pul'l i s  requircd to overcome gravity, and to 
accelerate the lhft upward. 

Thuspull  required is (2 / 1000 ~ 9 . 8 1 )  
! (2 x l000X 5) N-29.62 kN (approz. 3 t o ~ i f )  

Starting torque rcquired 2 9 . 6 2  ~ 0 . 5  k N m  

= 14.81 k N m  
(approx. 4.5 tonf  ft) 

Note here that g (9.81 mls') apprars only in that com- 
ponent o f  the Eorce required to overconie gravity. 

E~~,, , l [ , l ' ,  3 
An electrical generator i s  to supply 3.2 M W .  Its eflicmiency 
i s  X8'% What horsrpowcr is required to drive i t?  The 
driving cnginc has an overall elliciency of 3 0 : ! , ,  and usrv 
fuel With a calor'ific value o f  18 000 Btu per l'h. What i s  its 
rate o f  fucl consumpti'on, in Ihjh? 

3.2 
Power requircd is 0-88 M W .  or 3.64 M W  

l ip rcquired i s  3.64 X 1340, or 4380 hp  

4380 X 100 
Power t o m  lhe fucl wi l l  he or 14900 hp 

I Btu is 778 ft lh (mechanical equivalent o f  heat) 

The heat consumption is therefore 

14900 X 500 
778 B t u i ~  

The luel consumption is therefore 

14900 X 550 

778 18000 Ibis, or 0.64 ih/s 

.S1 , ,? l i l~ 

An electrical generator i c  to supply 3.2 M W .  Its elliciency 
is XR':,,. H o w  many M W  arc rcquired t o  h i v e  it'? Thc 
driving enginc has an overall eficiency o f  30"!,, and use, 
fuel With a calorific value u f  42 M.l/kg. What is its fucl 
con\urnptlion in kg/'hP 

3.2 
The power requircd is= MW.  or 3.64 M W  

364 X 100 
Power from the h ~ c l  will be 7- MW,  

or 12.1 MW,  or 12.1 MJ/s 

12.1 
Thcrclhrc the fuel consumpti~m is kgls. 

or 0.289 kg/s 

or 0.289 X 3600 kg/h, or 1040 kg/h. 

'l hc S1 use5 the same unit, for electtyical output, cnginr 
powcr and calorific requircmcnl.; per r c a n d .  I t  cnmpare\ 
l ike with like. Trad~t ional  unit* do not recognize thir. An 
cnginc i\ not a generator, is not fuel, so they can't havc 
(he same units, W the thought runs. I t  was Joulc whir 
round tlhe common thread, which can save needles\ 
conversiuns. 

'l'ransition, 
I t  is worth rcmrmhcring t'ha't. just a\ we c'hall lake a 

few year* to eflect ihe change f rom the imperial .;y*tern, 
so the prcwnt nietric countries w i l l  nced a lew years to 
m'rct  the change to S1 from their currently familiar nietric 
qystems. Tor t'hic reason, in BSI, we arc hasing our metric 
Brit'is'h Standards on S1 unit*, hut *hall also s'how cqumiva- 
lent\, where dcdirahlc. in currcn'tly familliar metric units 
for the next few years. bor  example. i f  strew is exprecsed 
in sirme multiple o f  the Njm', i t  niay also he shown in 
kg f lmm'  or kP/rnni2. 

MARCONI TELEVISIOY FOR SHOPPIELD HOSPITAI. 

Ior. hl.. ;.>!I l .11111).111\ l>.,, IC:C 111. N #'<.l .u>.I :.S >! ,mc.l 
.l 14111111. %,,C.!.. l;, I1 ICI~I \ ,111  \\\l:>, ' l <  l >: t 0 \ L , .  1, lk,l.,,l. 
men1 ofOhstetrics and Gynaecology and Cor thc .lcssop Hospital Col- 
Women. Shellidd. The system is 11sed to facililnte undergraduate, 
postgraduate, nursing and midwifery training, and to improve the 
quality of care olkred to patients. 

The television camera, with ;I video tapc recdcl -  ;md i t s  own 
monitor, has hem SO lhoused its to he Cully mohilc, x, that the sywm 
can be 11sed whcrc\~rr electrica power is awilahlc. In  ;~ddiiion, tlic 
h c  lahour wards, two operating theatres and lecture thcat~v proiec- 
tion room arc a11 linked hy a vision, sound and talk-hack systeln so 
that recorded or live programmes can he shown in the lecturc 
theatr". 

The cmcra uscd in the system, the Marconi V322R. 11;~s been 
designed spccilically t o  mcct thc nceds of edncutional closcd c i r i ~ ~ i t  
lclrvisio~i. I t  is, however, eqrixlly witable for many small studio 
applications, and for a vilricty of other closed-circuit req~~irrments. 
Fol.tIic .leasop Hospital application the camera is fitted with a tripod 
and a 4-1  mum lens. 

OSMA SIASH PRICES 

Orma Plastics Ltd.. the largest wpplicl-s of plastics plumhi~ig 
products tu the building industry, hilve made suhst;~nli;~l price 
reductions in their winwater, soil, werf l i~w nnd waslc systems. 
Waste and overflow pipewurk, Cor cxample, hns hccn alaihcd by 
over 22",,. 

Thc new price stl-wtilre will come into effccl in Dcccmher, 1968. 

COODMAN PRICE DEMOLISHES ST. THOMAS' HOSPITAL 

'The northern half of St. Thornas' Hospital i s  curlvnlly hwng 
denmlished by Goodman Pricc Ltd. lo  make way for the second 
stage in the rehuilding. 

Thc rhrrc elements of the rehr~ilding programme are the Fast 
Wing, the I l-storey ward hlock opened in the snmmcr nf 1966: 
immcdiatcly in front of it is  part rrC the southern hall of the old 
Ihoapita which will remain in service for about another c~ght years; 
m d  llw area on which will he built during that l i~nea 13-slorey w;~rd 
black, a 5-slol-ey treatment hlock, and a residential and training 
school htock for nurscs. 
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DUNDEE DENTAL HOSPlTAL AND SCHOOL 
Opening by the Queen Mother 

. H.M. QUEEN ELIZARI~~II the Oucen Mdhc r .  who is Chan- 
cellor of the Univenity of ~ u n &  and Patrnn o f  the Dental 
H~sriital, opened tlhc Dundce Hosni'tal and .School on Oclto. 
bet i 7~h .  11 i s  thc first unit o f  i t s  k ind to lhavr h r rn  opened 
In Scotland for 14 yrarr. A hlrnd o f  the old, incorporating 
the original buildings and the new, ilt provides Dundrc wilh 
he most modern facilities possible for  the treatment o f  
patientsand rhc education of d r n k l  students. 

The idea of erecting a new hospita'l and ~ c h o o l  had oh- 
vious abtractions; but this would have entailed a scarc'li for 
Isite possibly remote from the Llnivrrcity campus and from 
mecentre of popul'ation and the sacrifice of much which was 
leasonably modern in capital huilding. For these reasons thc 
idea of transferring, perhaps to the site o f  the new teaching 
hospital and medical school heing built at Ninrwalls.  dun^ 
he, was rejected. 

Work on rhe new building hegan in l962 and the tirwcr 
block was completed l'as,t year. Since then fhc physical rc- 
construction and integration o f  the dld and the new has 
been takling place. 

In the clinical area o f  the extended Dental Hospital arc 
l 1 5  dental dhairs, and t'hr inltake of undergraduate 
~tudents i s  intended (<I he 50 n r r  annum wilth 10 to l 5  nos t~  
graduates. The to t4  cost o f  the huilding and equipment was 
f900,OW. 

Layout 
The building i s  T-shaped i n  plan, the "arms" heing pro- 

vided by t'hc rmavated Dcntal Hospital and .School huild- 
ings, three-storeys high, and the "leg" i* the linking tower 
blockwhiwh has 10 floors. 

Provisiun had to he made for several streams O S  tral l i i .  
While there was no social reason for separating then?.  con^ 

geslion can easily occur. This may creak a "husy" a p ~  
parance bu8t the chances wcrc that clficiency would he im-  
peded. To a dental hospital come paticnts and relatives; 
&ff (professional, technical, nursing, adrnini3trativc and 
cleriml); and dtudents o f  both scxec. I n  addition there must 
be separate channels for the receipt and diStrihul8ion of a 
variety o f  stores and linen; the delivery and niovemen't o f  
equipment within the huilding had to he cons8i8dcrcd as did 
the disposal o f  waste wilth the m'inimuni possibility o f  
spillage en roolc:  and there was bhe quegtiun of the r e  
ception of heavy cylinders without damage to the huildiny. 

To meut the need's o f  pallicnlts and staff t'hrrc are c:+r 
parks amt the front and rear, hut for each category t'hcre are 
aeparate entrances to tshe hui ld ing t o r  paltientr tlavcllling 
by am'hulance and vehicles carrying supplies there i, a 
covered area in the tower hlock. Fmm this area are tive 
aeparate entrances into the huilding. 
I. To pa~tients' entrance hall with a ramp up w'hich a 

patient can he conveyed eirher hy wheelchair or 
trolley. 

2. To <tudcnt*' locker and common room with casy 
delivery of supplies to the kitchen near the door. 

3 .  Academic entrance. 
4. Plant rtwm in which are situated not only calorifien 

and the large air compressors, hut also cmnccting 

points for gacyl~ inderc near the door so that carl-iuyc 
o f  them through the huild~ing i s  mminimal. 

5 .  Electrical suh~sla~tion in which liig'li tendion currcnt 
from the grid is \;tepped down to supply the whole 
ccrrnplcx. 

Scrviccs 
Dra'inage, hot and cold water, steam, electricity, ccrm 

pressed air. wactr disposal an'd docunien~l delivery a]-c 
impor'tant vi'tal serv~iccs in a modcrn denta'l hospi~lal and 
ccho'ol and these have hcen provided in a vertical duct 
cyslem along rhe length o f  the lower huilding. Thi*  not 
only ensures casy access for vxv'icing. hult a l w  means 
chorter len'gllhs o f  near horizontal drains with the powi~hillity 
01 4eeper fall's. 

'l'wo vrrtica'l wa*e chutems for o ld  plailter, etc.. arc si tw 
ated at the wes't end o f  the tow'cr, and plaster henche.; in 
lahorastories on the third. fourth and firth floors arc haw1 
upon lh rm.  The ohutrc decccntl into hint in a special mom 
near the dnor i r om w'hich cacy rcnioval tu the Corpora- 
tiion refuse lorries can he achicvcd. 'The waste chutes in 
the o ld  lhocpital and school have also heen rehilined. 

Steam is provided from the llniversisty hoiler houw to 
t'he Plant Room and serves not only the cen'tral healing 
system which, in the tower huilding. i s  located in the 
ceilings, hut a l w  for  the airloclavcs in the clinical 
departmrnls. 

Thc prohleni presented hy the dcl'ivery of a large variesty 
o f  steril'iscd insltrunients to the chairs in the live clinical 
Iloors was a Pactor in the rcjecl'ion o f  crn'tral dterilmisation 
for the whole hospiltal compslex. Separa'tc ytcriliring rooms 
with autoclavems placed central'ly in each department wit11 
different nirans o f  delivery accordling to departments ha\ 
hcen preferred. 

Featilres of the Hospital 
I ,OWI Croiold P'I,x,r, Th i \  is present only i n  the o ld 

hospital building and con'ta'ins tlic Engineer's workshop and 
ofice, ~;islcr's room, common and l'ocker rooms for Dental 
Surgery Ass'istants. Locker room's for technioianc and 
sonic storage facilitirc. A \prcial parccls entrance i s  p r w  
vi'ded wimtli a liht (or linen and olher stores to cimvcy 
them to the ground flmoor. 

Ground Flo,,r. l'hc pat'ienls' entrancc hall on the ground 
floor has a kiosk in wmhich the lelrphone exchange is  
situatcd. Thiis entrance hall is carpeted in an attempt to 
reduce the t r a n 4 i c ~ i o n  o'f dirt f rom the street I thc 
cl'inical arras. 

The \?an- entrancr (old hocpilal entrance) L' 7vec acce\* 
to common and luckcr rooms for  both profc\sional 
and technician ctati and also 1'0 l'hc  steward"^ store and 
linen raoni. 

The ~tudcnts' entrance leads to the students' loc'ker rooms 
and common room and also an instrumcnl dcvc~lopment 
workshop. 

b ' i r r ~  Plr,rw. Hcrc i s  found the main waiting hall ;it the 
ra$t end wilh a spacious reception oltice in which patirnty' 
rccords are stored, From it  an automatic document elevator 
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axends to all clinical Ronrs. Behind tlhe reception ottice 
is the main hospital office, in Mihiclh i s  situated the tclr- 
phone central dictation apparatus opcra'ted hy a typist 
pool. 

Opposite the receptmion ollice, the diagnoetic area is to he 
found consist~ing o f  a main ro80rn with eighlt c'h'alirs and 
the radiographic facill?ties closdy inlegra'ted w'ith i'he arcas 
iirr clinical examination. Scparatr rooms fur wailing. ~ t c r i l i \ -  
ing, clinlical phdtography, consultant clinicc and automatic 
l i lm procecsing are provlided. 

Ex'tend'ing we~twards from the main wait'ing hall i s  the 
aral surgery depwrtrnenl w'isth separalte rooms for  extrac- 
tions under local anaccthesi'a, anac.rth&ic thcatre, demon- 
gtration surgery. sterilising and staff rooms. 

Be'hind the horp'i~tal ollice facillities in the o ld school are 
situated the clinica'l pathological muscum and tllic fimcilitie* 
lo r  academic adniinistrit ion. 

S P ~ O ~ ~  F l o ~ r .  On thlis Roor is to he fnund the C n n w r v a ~  
tion Department whic'h farms a large "L" in plan, m e  
l imh of wli:ich i s  the old dapartmcnt moderniscd, whcrcar 
thc other is completely new situated in the lower com- 
ponent. Therc are 40 chzins and units in the opcn arras and 
nine in separate surgeriies. T w o  sterilising rooms. a Senior 
Lecturer's room, a production lwlhora'tory, a darkroom and 
wailting areas are also provided. 

I n  the old school two teach'ing pros'thelic laboratories 
arc to he found and also in the ret' ir~ng rooms i i ~ r  thc 
Professor o f  Denmtal Hewl'th and Lecturers in Drn la l  P r w  
thutim. 

Third Floor. The Periodontal Department i s  the clinical 
area on this Hmo'otr and contains no1 only a main clinic 
hu't alsa steiiliding, Scnior Lecsturer's Demonslratinn and 
waiting rooms. 

Thcre i s  a'lso an Oprraltive Technliq~ic Laboratory in 
whilch students can construct crnwnc, hridgcs and inlays far  
patients as w'ell as practice rc~toral'ions on the phantom 
head. 

Forrrlh F l m ~ r .  This Roor is mainly devillted to Prosllhclic 
Dentistry containing a large clinic area. retiring ronms for 
the Professor and Seni'or Leclturer, dem~cinsbmtion surgery. 
walieing area and production proslhetic lahoraltory. The 
Regional Consul:tant OtThodonIti9t has a curgury and an 
ollice on this Hoor. 

F i l i h  Fbrot.. I h e  drn'tal caru o f  children i s  thc l~ inc l ion  
o'f thi* Haor-- i t  hcing divided into two closely intcgwtcrl 
parts. One is  concerned w'ith thelir gmcr'ill dental care and 
children under 13 years o' l  age come dircc'tly to this area 
lo r  inileia'l diagnodis and prevmrive or conservative care. 
Thcre i s  hot11 &I demonstration surgery and a room for Ihc 
Senior I.ecturer. 'The other part i q  devoted to Orthodontlic\ 
and conai'vt.; fin addliti'on to tlhe main clinic arm, o f  a Senior 
Lecturer's room, srparatc surgeries. nindel storage room 
and a producltion orthodontic lahora'tory. 

The walting area, cteriliding room and senvinar mom 
are shared by the two parts o f  the com'hined Drpivrt- 
mew. 

Sir ih  Floor. This is the lowest academic floor and in 
commun w'itlh the h'ighrr tloors i s  scrved only by the tww 
academic limfts on t'he west side o f  the tuwer, though access 
iz alsa prwided hy hoth staircases. 

Apart froni a H m r d  Ilounm thi, I loor i s  dcvc~trd to fornmd 
teaching wlitli two lcc~turc roornr scpara~tcd hy a cnnirnnn 
projcct'iirn roonm. The larger lecture room provide\ for l64 
and the \maller for 56 studentq. There i* alco ;I dernon~ 
s'lraltion and a semminal- rasnm. 

Autarna'tic prnjcctinn, hlind and light contrirls ;ire p m  
vidcd in hoth lecture roirnir and screens for clmed circuit 
tclcvijion thc .input of which can hc (roni any c!cni<m<tra~ 
tion surgery or room. 

Scvrntll F loor .  Hrrc  we have the teaching laboratory 
for hoth dental anatomy and hirlology and p~mth~r~hi~tolcrgy 
for 50 students. There is a dem~,nstl-ation:m~~scuni for 
drnltal anamtomy, a retilling rnom lo r  the Reader and 
re~curch lahora,tnries for investigation o f  nornmal dcn lx  
\tructurc. I n  addition, re8search rooms for dental maturial\. 
phycicasl and chemical, are iituated on this Hoor. 

Ei f i i i~ l z  utrd Niuih Floor\.  W'hilut individual roanis lmavc 
hcen prnvided l o r  Scnior I . uc t~~ rc r \  and I'rofi.swrs, r c ~  
srarc'h room, hsavc heen decigned funcltionally r;lther than 
personally. On  thrsc lloors scparalte rocrmc are dcvotcd 
to eledtron micnlrcopy, photography, photo n1icroj:raphy. 
x-ray tracing. pwltho hiitology and hioc~hcmirtry. Each  re^ 

search worker i s  provided wlith at lcwct nine icct 01' hcncli 
space a:t sitfling height so tha't he has a huiillt in de'\k and 
ahavr a gla/-ed hook s'helf and cuphoard space. R;lric 
hcnilh design has hem mod'ilicd according to the specialicctl 
luncmtipn o f  rhe rejearch room. 

On  the eighth floor also thcrc i s  a large hospital  path<^ 
hliclolog'ical la~horatory %ituate,d near t'he l i f l  for the recc'ipt, 
processing and rcparting on hiop5y and other specimen\. 
The retirling rooms far hot~h the Profesvor and Senior 
L.ec8turer in Dentu8l Surgery are provided on thlis l lanr. 

Lift, 
There are two l i l ts froni the patlients' entrance hall 11, 

the wditing areas o f  the clin'ical deparlnmcn'ts si tur lcd one 
ahovc the ot,her in lhe lirst live Hoor* of the towcr. hut 
the a s w i a i c d  \tail-case ascends the wlhnlc hdight o f  the 
huildling. Two  l i l ts ascend l r om the acadmmic cntrence 
with a slaircase to al~l flo'ors ahiwe the lirut. These IiPts are 
not for paltlienls' me. 7 h e  two lifrc opposite the s,tulI and 
s~tudenbs' cn'trances have hcen rctaincd to serve the rccnn- 
dili'oned parts i r l  the c ~ m p l c x .  

Concl~eion 
I t  i i  hellieved that i n  thi, extcnded complex attrnclive 

clinic, wieh good facilities for all types of dcnlivlry havu 
heen provlidcd. w'hilst in the academic areas the ni~rdern 
need,\ of hoth dcnta'l educa'tion and research have hccn 
nmrt. 

Architect 
The late I I. l'. Rohbic succccded by Mart in  T. Wellwood 

in coll;~horation with the latc James Deuchnln, Regional 
Architcct. 

Consultant Ihgineers 
Rainsay and Primrose, Glasgow and Edinburgh, i n  col- 

'Ineer. laboration with E. L. Taylor, Regional Enk' 

Contractor 

Chnrlcs Grey (Builders) Ltd. 



QlJEEN OPENS KING'S COLLEGE HOSPITAL EXTENSION 
ON W ~ N E S I I A Y .  23rd Odtoher, Her Majesty the Queen 
formally opened the new kn~z to rey  ward irl~rck at London's 
fam8ou.; King'? College Hospitlal. 

The f1.400.O(Kl project has hcen complvtetl hy Y. 1. 
Lnvcll (I.ondon) L.td. 

D'i\Cinct'ive features oml the hu'ilding ou:lsidc include 
nylon-coatcd steel peristyles, slartcd wnhrcakcrs and p e r i ~  
meter hcanis faccd with hamnicred granite aggregate. 

Inside. the arrangement o f  Chc huilding i ~ s  as follow\. 
The hasument houses most df the olant milnis, the niain 
kitchen. workshops used h y  the hasp'ikal's cnginescrling 
sect'ion, 'and i s  ex'tendcd b y  underground corridor links to 
the older ma'in hospital and a nurses honie. 

The ground Hoor conta'ins a cobalt unit, special x ~ r a y  
facilities, hot isotope la'horatnrir*, a caes'ium unit and 
stall rooms. Concrctc wwlk 30 in .  thick curround the 
coha'lt unit and vlicwing panel5 arc 01' the same l h i c k n w  
in optical glass. 

Alhove this level, basic Hoor use pattern i*: 1st floor. 
wards and ophthalmic theatre; 2n'd Hoor. wards; 3rd floor, 
wards and dli~a,h~ctic sectiion: 4uh floor, matcrn'ity ward?, 
hahy care and mothers' facilli,tios, lahow'toric<; 5th. 6111 
Hoars, nnternlity wards, nurcer'ies; 7bh Hnor, nurseries and 
maternimty facilities, delivery room, priva'te patients' accom- 
modation; 8th floor, delivery rooms. operating the;rlrr. 
wards, x-ray depantment, trainsing area, lathers' room; 
4th floor, lahoratoriicz, common rooms. stafi arewc, plan't 
rooms; 10th flulor, plan8t land equi~pment, l i l t  m o B n  

Architects of the projcx-t were Gcorgc Trew Dunn and 
the quantity surveyom were Crump and I'arilners. Ot'hcrr 
involved were consu~lting eng'ineerr Ove Arup  and Partner,, 
mechanical consultants Dale 'und Benham and Barlow 
Leslsicsnd Partners. elcc~trical consul'tantz. 

Electronic Communications 
A cumprrhcnrivc electronic conm~unicalions sycli-m and 

televic'ion and radio relay have heen inwfia'lled hy Hri,tIish 
Kclay. 

The c<,m'pany'c nurre-adl ci~mmun'icatil)n, installation 
comprises X sistvr cmtro ' l  stat'i'on's. 15 nurse con'lrrrl \t'ationc 
and pat'ienl calling posit'inn? in l62 hedhcad lockcr unit\. 
26 harhrooms and 55 tailetr. 

Each he~dside lockcr throughout the new ward h'l'ock i\ 
fi'lted with a remote-control panel carrying the con~trol.; 
for ihc nurse-call comniun~iclations sys'tcrn, radiu c'ontmls 
and a main* wckct  for  spccialiscrl rquipmcnl. Ead l  day- 
room !is rqu'ipped for telcvi\lion relay f a r  all progranirnrs 
including B E C ~ 2  colour. 

A zpreial fitment plugged in>to the bedsGdc pancls allow\ 
ccriously il~l o r  incr't pa'tients t o  summon immediate o w i s t ~  
ance by mean's of grntlc pressure on a hand-switch. 

Whcn the nursing dtafi answer a patient's call they  in^ 
dicate their presence at the hehide hy prcwing a spcclial 
puuh~hut'ton cwiteh wlhich i'lluminates indieastar llights in 
t,he coriidor giving inztant stall loclatlion fiacil~itits. 

Whcn a patient calls f i n  assistance, ,the following  colour^ 
r d  lighr, code indicates o n  the sister'z crr nurses' control 
s~tatinn panels and in t'he corridors: n steady red IIigNht far 
a normal patient call. a yollow llig.h,t to sho'w that a nurcc 
ir precenlt i n  the paticnt's room, a green 'light to indlicatc 
that a sister i c  present, a rteady red and yellow lig'ht to -  
gc'thesr means that a c'all h'as been mlade and a n u r x  i.; in 
attendance, a flash'ing red light indicates an urgent c-all hy 
a pialt'icnt or that a nurse requlires assistance. 

I n  additlion to the lamp indicators, buzzers sound for 
onc second at right-'second intervals for nornial call, and 
at one-zecond intcrvalr for.emcrgency calls. 

STEEL BOIIXK AND SUPERHEATER TUBES 
A major rcvicion o f  B.S. 3054 Stwl hoilo. irnd wpcr- 

h r o w  tr,Acr (metric unit?) has recently hem publi\hcd. 

Separated ink, two parts, this standard includcz rrquire- 
mcnts hoth for carbon steel tubes without *pecilit.d elevated 
tcmperaturr properties and for carbon alloy and auhtenilic 
steel tuba  with specilicd elevatcd trmprralurc propertic*. 

Provisions are now ~ncludcd for the latter tu'hcs to he 
rupplird to alternative test requiremcnls, designated Tc\t 
Categories I and 2. Tes't Category I provides the mandatory 
ultrasonic non-dcstructivc tosting o f  the tubes, details of 
which arc included in an appendix. 

The standard covers electric resistance welded, hot 

linishcd scanilcw and cold l in i \hrd zcamle.;~ tuhc\. and in- 
cludes i n  an appendix dctails of prrferrrd outside diameter.; 
and thicknerses. This appendix aligns with Dra f t  I S 0  K c ~  
cnmmcndation l495 Boiler t1111es: dI,wn,iom, ~ < ~ P , - ~ I K C , ~  

ond c r w ~ v ~ n r i ~ ~ t r o l  r~iovw~.~ pcr uni l  lenath. 

Kcquircmentc arc specified for chcrnical curnposition~- 
including prrniissihlc deviation\ on produ'ct analysis: nrorn 
tcnipcrature and clwated temprraturc mechanical p r w  
pcrtier; Hattcning; d r i f t  expanding; and hydraulic tcsts. 

l ' h c  standard also contains an appendix giving dctails of 
rhc ctrcsc rupture propcrlirs o f  thc specified carhm, alloy. 
and auctenitic \tainlcw \tccls. 

(B.S. 3059. price 15s.) 
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On the Market 

NEW TESTERS AND CHARGERS I'OR 
NICKEIXADMIUM SATI'KRIES 

A range o f  compact haibtcry capacity tasters and cons'lant- 
current charger.; has hcen intro,duccd by Riclmond Elec- 
tronics (Markyute) Ltd., Hicks Road, Markya~lc, Herrv. 
The equipment is available through Cadmium Nickel R a l ~  
tcries Ltd., Park Koyal Road, L.ondim, N.W.10. 

Each is a portable unit which may be used frer-standing 
o r  incorporaltcd in a IY~ in .  standard rack. 

The Type 2 teslter can measure the capacity o f  hatterirs 
from 0-30V (nomminal) with a dihchargc current o( (1bStIA. 
Hattery disclhargc i s  at a controlllcd ra l r  and a variable 
trip-level devlicc automa!tica'lly disconnects 'the ba:ttery at 
a prcdeterminod voltage. A "test complc'tc" lamp il lunii- 
nates at Lhis vhgc and, i f  requirrd, an alarm can b r  cau\rd 
l o  sound. 

Battery capacity is indicated a t  the end o f  ihe  diichargc 
period on  a iour-digit  counter. Thi.; dlircc~tly gives a per- 
centage one hour or ten hours, accord'ing to capacity 
rating. 

The l ' yp  3 tester i s  a s~mallcr vcrqiun o f  the 'l'ype 2 
for users requiring rqusipment for  batteries from 10L30V 
(nominal) with IO-2SA dinchar~r .  

The three chargers hav i  rcspectivc outputs 01'  IOA. 
2OA and 30A. thyriseor controlled t o  within an accuracy 
of k 2  per cent. Charging time i s  indicated by ;I four- 
digit countcr operating in incrementr o f  0 .  I minute. 

Al l  units are suitable for operation on 230V 50Hz or 
l l S V  hOHz supply. Whcn a lcctcr i\ rack-mounted 10 
gethrr with one or more chargers, a programmer can hc 
supplied for automatic swi'tchover f rom discharge to 
charge. 

This equipmenl can hc used fur  hatterics installed in 
lh~rspi lal~ for emergency power. 

NEW PROTECTION DEVICE FOR MOTOR 
I)RIVEN JMACHINES 

The 30-9R Company IAd. of  Hodey. Surrey has now 
developed a motor overload t r ip  unit  whiclh operates 
virtually instantaneously, so giving niaximuni pmsihle p m -  
tcclion to any motor driven machine. 

K'nown ay the "Fastrip V". this instrumi.nt has been 
rlrsigned to p rw idc  proteotion for motor-driven niachincs 
which may hcconic overloaded cither t'hrough mechanical 
( le i~c t  o r  the ingras of foreign matter. I t  may, OS course, 
hc used in wnie cases to supplcniunt convention81 irvrrl'oad 
devices whcrc these give inadequate electrical protection 
under certain conditions. 

'l'hr advantage "Fahlrip V" har over all conventional 
t r ip  units, slipping clutches and shear pins i s  that i t  can he 
set to absorb the usual exces current associated with 
starting with a fully adju*tahlr rangcof from I t o  3Osccond~. 
This allows the trip point t o  be set to as li~t,tle as l :$, 

their development 

a h w c  Lhc nornml running current or Lhe niotor and thc 
unit can hc rct to tr ip within O I WC. 

An additional feature i s  thu "ratc of r iw"  conl ro whlcli 
can he set to monitor the rale at which the currcnl r i w  
and tr ip irnmcdiatcly thc perniis~ihlc rate nf rise i\ cx- 
ccedod rluitc indcpendmtly of the p r c ~ \ d  t r i p  leve'l. 

The "Fastrip V" i s  ma~nul;lcruru'd in two verrionr. 
one (or use with 22-2XV A< ' i IX '  supply and thu othur with 
a tapped mains transRrrmrr far  a 110 to 430V A(' 511 H/ 
\UPP~Y.  

A 3 phaw adaptor unit i* alro available which will cm 
surc c~n ip l c t c  prntcction for  all t h ~ ~ l h r e r  phavcs. 

NKW D1FFk:RIINTIAI. I'KKSSURE REGUIATOR 
Uanfas (Ir~~ndon) Ltd., 6 Wail~sworth Road. Purivalc. 

Middlesex, 'announcc the in,troduction of their type AV[) 
dlllercntial prrsrurc regulator which may also he u\cd ;ic ;l 

flow limitur o r  constant How wgula'tor. 
'The typ; A V D  is a self-contained automatic water 

valve with a proportioning action. operating nn a change 
in dillercntial pressure. When us'cd a., a d~ilfurcn~tial p r r r ~  
hure rcgulatnr, the A V D  provides supplementary conl ro 
for central, group and d'ivtrict heating systems which already 
incorporate DanSws type IUAV thcrniostatic radiator v;tlvcs 
o r  D;~nfosv typc FJVR return tcniperaturc liniiter.;. Whcn 
used as a l law limi'ler. t'hc valve ensures that the maximum 
qwan'tity u'f waitrr pcrmittrd in a system zone i.; not c x ~  
cceded, whilst its use a, a constan't How reguliutar cnahlc\ 
i t  to ma1int;lin a basic load i n  the system. In cold water 
sysltrnis, i ' t  can he u*rd to  good advantage in conjunctinn 
with thc D a n f o ~ s  type R A V A  .hcrniostatic twa-way valve. 

When delivcrrd, the A V D  i s  *cl up far dircct action 
reverse action being obtainable h y  exchanging the p o i t i m c  
of the adjust'nxnt and diaphragm units cboth unit, arc 
rccurrd by 4 screws). The two unit, may he reniovcd 
whcn the regulator i s  installed wi,thou't draining the .;y.;~lcni. 
Two  air venting screws are li~tle'd to the d,iaphragn~ lhous~ 
ing. The connector for  the inipulse tube marked ' - I '  
must be connected t o  tl ie upstream pressure, the connec~lar 
niarkcd ' ' being connected to llir downstream prchsure. 

The new valve has a max.imuni working pressure of 
142 lh/in"(IOkp/cm') and a niaximum water tcn~pcrarurc 
n f  195 ' F  (90°C'). 

Further dctails, including price and delivery, arc ava~ilahle 
on ruquest to the manufac'turcr. 

AUTOMATIC LOW-LEVEL BETA COUNTER 
PROVIDES MEASUREMENT OF LOW-1,EVKI. 

BETA-RA1)IATING SAMPLES 
l:hc ncw f'hililx automatic 'l'ow-level planchut hct;r 

counter i s  designed for use whenever i t  is necessary lu 
mcasurc thc low~acltivity heta radiation amf a large series 
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of iarnplrs in nicdicinc, h'iological work, and rc\carcli in 
chemistry and hiochcmislry. 

'lhc instrurncnl consists 01' all thc erluipnirnl nccc\sary 
far dctcction. ai~tornatic \amplc changing, conipcn\alion 
for hxckground radiation, counting and digital recording. 

Accurate mcacurrmcnl o f  low-lcvcl heta aclivity dc- 
pends primarily on the reduction of background radiation - 

not o d y  gamma radiation but also c o m i c  ray meionc 
which are aflcclod vcry little by normal shielding. Thi, 
in5trumcnt r ~ s c c  a mcawring dctcctor surrou~ndcd hy a 
"guard" Grigcr Mi i l l r r  fuhc dcsigncd spccilically io r  L I \ ~  

a i  a guard cauntcr against co*niic radiation. 
Evcry mcwn  producing a pulsc i n  the mmsuring tube 

triggers tlic guard tuhc as well. Only those pulscs from 
the drtcc'tor that are not coincidmt with the guard counlur 
output arc counkd. Thui ,  in ettect, 'background radialion 
is subtraclrd from the total radiasti'on dalectcd, leaving 
only thr radiation i rom the sample to hc mraurcd .  

Al l  clwtronic* are housed in s'tandard IY~ inch  panel,, 
providing a compact. self-contained arrangemenl. Modi-  
ficd version*. using G - M  o r  *cintillatiun de,tectors, arc 
availablc N.V. Philips' C;kwilampenfubrieken, Eindovcn, 
the Nutl icr land~ (Inductrial Equipment division). 

10 INCH D I A L  TANK CONTENTS GAUGE 
The Eurogauge Co. Ltd., lmberhorne Laic. East Grinslcnd. 

Sussex, have inlroduccd a new s i x  of' permanent reading 
tank contents gauge. T u  he known as the EG 250 I'ernianenl, 
the gauge provides the same lhcilitics as the EG l 60 niodcl, 
bul for the l j c l  lliat it has a 10 in. (254 mm.) dial instcad o f  
61 in. (159 nim.). Both gauges are designed to operate with an 
air hell to give remote readings. 

The E<; 250 Permanent, which is suitablc for surface 
mounting, is cncascd in a light alloy housing, anti can be 
supplied with the 10 in. (254 mm.) din, dial calibrated to suit 
customer's req~~ircnicnts. In  its standard form the gauge 
can be used with storage vessels up to 20 ft. (6.1 111.) dcpth. 01- 

by using alternative cquipnicnt, up t o  50 it. (152  rn.) depth. 
The standard air hell is suitable for remote readings up to a 
distance of 300 fi. (511.5 m )  from tlie storage vessel. Alterna- 
tively a special bell can bc uscd for remote readings up to 500 
ft. (1525 m,). 

NEW RANGE O F  PIPELINE STRAINRRS 
Following the recent development and tcsting, prnduction 

and distribution are now going forward at Samuel Birkett o f  
their new range o f  Pipeline S t r  diners. 

The Pipclinc Strainers arc designed to bc equally cll'cctivc 
with steam, water, oil, gas or air. They have sell-aligning 
screens and a straining area several limes that o f  the pipclinc 
bore. Thcv have amwle clearancc around the screens, and 
present tlie smallest possible resistance to flow. The standard 
screens of brass or stainless sleel are extrcrncly durable andcan 
easily be rcmovcd for cleaning or replacement. 

Available in gunmetal, cast iron and cast stccl, Rirkctt 
Pipeline Strainers will withstand stcam te~nperatul-es up to 
650' F. andniaximuni working pressure up to 350 p.s.i.g. 

The Birkctt Pipeline Strainers come in eight sizes, ranging 
from L'' to h", and usually can hc supplied li-om stock. Further 
inrormalian from Silmucl Birkett Lld., Oucc~r Street Works, 
Heckmondwike, Yorkshire. 

N E W  POCKET PAGING RECEIVER 
A ncw mini Pocket Paging Kcceiver, which is now ;~vailahle 

with Cass Tclc-Tracer wireless paging systems, is tlic smallcsl 
sclcctive paging receiver available today. 

Tclc-Tracer syslenis cnablc individuals to rcccivc ;In 
inslantaneous call signal. Coded calls can be transmitled to 
indicatc source or purpose o f  call. The new rcccivcr, wcighing 
less than 2 i  OLS. and 1'' thick, is dcsigncd to be carried loose 
in ihc pockct. A pocket clip isavailable. 

Solid state and integrated circuitry is employed throughout 
the unit. The casing is o f  high impact plastic. The receiver can 
be powered cithcr hy dry batteries or by rechargeable accu- 
mulators. 

For the rechargeable type o f  receiver, charging boards arc 
available for 10, 30 and 50 receivers. Autoniatic indication is 
provided from tlie charging board to the telcphunc operator 
so as to indicatc whether a person is in or out. 

Furll ier informalion f rom Cass Electronics Ltd., White Har l  
Yard, Guildford Street, Chertsey, Surrey. 

C H E M I C A L  DOSING P U M P  
A new low o u t p ~ ~ t  chemical dosing pump has just been 

inlroduccd by Rlchard Grosvenor & Co. Ltd., 53154, Vicloriil 
Road, Surbitnn, Surrey. 

Dcvclopcd from the "Pygmc" boiler feed pump, it consists 
n f  a worm drive gearbox transmitting the rcciprocating action 
to an all stainless stccl pump end. 

The pump has a I" stroke and nine ditfercnt plunger s i xs  
giving oulputs from 3;&60 g.p.h. Pressures up to approx- 
imately 1,000 p.s.i. are possible with lnotors from A 4 1i.p. 

The separate valve units can be placed in any o f  livc 
alternative posilions to suil a particular installation. Each 
valve unit has a hall scating on renewabledouble "0" rings. 

Allernativc matcl-ials are available to handle a variety o f  
aggressive liquids. 

DAWSON-MMP WASHKR FOR BABIES  I ~ l i l l D I N G  
BOTTLES 

At  the new Malernity Uni t  o f  the Northgatc Hospital at 
Great Yarmouth, the washing o f  the babies' Seeding hottlcs 
is carricd out automatically by a machine supplied by Dawson 
Rros-MMP Ltd. o f  Woodford Green in Essex. 

The bottles are washed in special baskets. Thrcc baskets 
at a time arc loaded into the machine, each basket holding ten 
botllcs. The baskets o f  bottles rest on a trolley which com- 
mences aulomalically to ~ i iovc  so that thc jetting impinges on 
cvcry surfi~ce o f  the glass bol l i  inlernal and external. Because 
o f  the movcnicnt there is an adequate draining period hctwccn 
internal jcttings which means that the bottles llioroughly 
drain during treatment. After the detergent wash thcrc is a 
fresli liot water rinse wliich removes a11 traces o f  detergent 
and ilioroughly freshens the insides and outsides o f  the hottles. 
By the time the delergenl washing and rinsing processes arc 
tinished, which can take anything up to tive minutes, a pilot 
light which has been on during this cycle goes out. Should the 
door bc opened befnrc the washing cycle is complete an 
automatic safety cul-oul stops [he machine. An Armour- 
plate glass pancl at the front gives full view and access to the 
interior o f  the machine. 
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N E W  RANGE OF PNEUMATIC PRESSURIS 
TRANSMITTERS 

A new raligc of Pneumatic Pressure Trensmittcrs, thc 300T 
scries fronl Taylor Instrument Companies (Europe), Ltd., o f  
Stcvcnage. Herts. havc an absolutc accuracy o f  1 05;';. 
This range of transmitters will shortly he in production at the 
Taylor Stevenage factory, for dclivery o f  thc Differential 
I'ressurc vcrsions by theend of this year. 

Thc ncw 3007 series arc non-indicnting force balance units 
transmilting a signal proportional to the differcnlial produccd 
hy the primary element. The transmitters are idcal for use 
with industrial boilers to control flow of stcnm, kedwatcr, 
fucl, air, furnace pressure and boilcr drum level. 

Range litnits from minus 8 0 0  w.g. (a plus 8 0 0  w.g., s p ~ ~ i s  
from 5" to 8 0 0  w.g. and static pressures from 500-6,000 
n.s.i.r. make the 300T a hiehlv versatile and flexiblc scries o f  ,~ " 
instruments. Thc six instruments inil ially available cover high, 
nicdium and low renms. which are 200 8 0 0  w.r.. 2 0 2 5 0  w.r. - ,  - .  
and5 5 0  w.g, respectively. Repeatability i s  within 0.1 %. 

Thc 300T series are designed t o  balance nut changes in 
ambient conditions, and the accuracy o f  the instrument is not 
affcctcd by changes in process temperature. 

Further inrormation, photographs or schmiatic diagram 
available on rcqucst. 

FALKS C H A M P I O N  BULKHEAD F ITT ING 
A bulkhced ti lt ing which can be surface or semi-reccsscd 

mounted has bccn produced by FaLks Ltd., 91 Farringdon 
Road, E.C.I. Called the "Champion", the body is non 
corrosivc, being pressure dic-cast from L M 6 M  aluminium 
alloy; ctch primed and finishcd exlernally in satin hlack stove 
enamel. 

The clear prismatic glass cover has internal prisms t o  
providc cxcellenl light distribution. I t  is hcld in place by two 
recessed captivc Philips-head scrcws, against a specially 
preformed neoprene gaskct ensuring weathcr resistancc. 

The Champion has a recommenctcd rclail price o f  301.. 
I t  is equipped with a porcelain B.C. lampholder, to take a 
bOll00 watt lamp. Dimcnsions are 9" long. 4i" widc and 4i" 
deep. 

N E W  X-RAY VIEWER 
A ncw device for viewing x-rays has been developed by the 

Colour Centre Ltd. Known as thc ldealite Mndcl C C  I X I X ,  it 
has an illuminated screen 1 7 4 " ~  17i": and other sizes arc also 
available to take transparencies, eilher black-and-white, or 
colour, up to 2f t .  by 8 ft. 

Its most important feature is that it provides cool, even 
illumination from a single Ruorcscent tubc, dill'used by a 
patcnted parabolic reflector. Little currcnl is consumed and 
negligible heat is given off. 

The ldcalitc Model CC 1818 has a comparalivelv narrow 
depth, and i t  wi l l  hang or stand. A stove-cnanielled steel case 
encloses the unit. Various colours are aveilable i n  flat or 
haninicrcd linishes. I t  is also hoped to offer an all-plastic 
modcl in thenear future. 

Various voltages are available-210/240 and 110/125 A C  o r  
6and I 2  DC. 

Further infommation from The Colour Centre Ltd., I'arn- 
ham Royal. Slough, Bucks. 

UNIVERSAL RADIATORS LAUNCH 
"LINK-UP" PIPI<: 

Universal Radiators Ltd., Argyll Works, 71, Priory Road, 
Hornscy, London, N.8, this   no nth enter a new market l o  
launch thcir new "Argyll L i nk -up "  a new rangc o f  intcr- 
changeable coppcr pipes. 

Thc "Link-up" range consists oS coppcr pipes, e~igles and 
bends, in seven diffcrcnt bore sizcs, designcd to enahlc com- 
plcte plumbing systenis t o  be specified on  the drawing hoard 
Ibr prc-fabrication at ground or site level. Each coniponcnl 
tits in10 lhe next ready for bral ing or soldering. 

b 
CORRESPONDENCE 

14th Ocrobw, 1968. 
TIIL Enl-rou, 
Dear Sir, 
I was interested l o  read Mr. A .  C. Walson's article in your 

Scpteniber issuc dealing wi lh the sound level o f  "cmcrgcncy 
generating plant". Whilst in agreement with much or what 
Mr .  Watson has t o  say, I think i t  should be pointed out to 
your rcaders lhal  i t  is certainly possible to have diesel engincJ 
generating szts sound-proofed to quite low levels. I n  S x t ,  to as 
low as 50 dh. 

The decibel rcadings o f  the units to which I rcfcr arc t ;~ke~i  
at a dislance of nnly nnc metre from thc generating sct. 

As the mnchinc conies cotnplcte with its own built-in 
exhaust, air-intake and cooling, fucl tank and fucl control 
systems, and is complekly housed in its own sound-proofcd 
and wealher protected cabinel, i t  is not necessary to usc an 
acoustic building. I n  fact, i t  is not even ncccssary for the unit 
to be inslalled in a bui ldingal all. 

The G. & M.  Power Planl Co. Ltd., o f  Ipswich, have, Tor 
the past ycar, been supplying such equiprnenl inlo the f i l ~ i i  and 
television industries, where perhaps. the problcrns are even 
lnurc critical when noise lcvels are too high. The sets tnarkctcd 
by G. & M .  Power Plant, whilst being totally enclosed for 
sound-prooling and weather protcction, providc complete 
accessibility for maintenance purposcs, as quite largc scctions 
of thc outer cabinet can be opened in a matter o f  seconds. 
without the usc of special tools. 

I t  is possible to have mains failurc equipment mountcd 
cither in the set or remote fro111 i t  in cubicles or in a wall 
mountcd form. 

Thc price o f  silence is marginally more than Mr.  Wetson's 
graph, but as the G. & M ,  gcncralors do not require acoustic 
buildings or expcnsivc installations, the overall costs are, in 
fact, very much lcss. 

Anolher importen1 consideration is the fact that the G. &M. 
scts, being complctcly portable, rclying upon no mains or lixed 
scrviccs, can be removcd for re-siting a1 any t i ~ i i c  when 
rcdevelopmcnt or reorganisation of hospital buildings bcconics 
necessary. 

Yours Sailhfully, 
J. B. ROWELI., 

G. & M.  Power Planl Co., Ltd. 

Bun ton  Houre, 19 Church C'rracent, 
Sproughton, Ipswich, Sutfolk. 
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Notes fo r  Members 
OBITUARIES 

D. A. Hughcs 
We rrgrel to announce the dcath cm 291h October. a1 ho~ i i c  

in Winchcscer, o f  M r .  David Arlhur Hughcs, C.B.E., C'Eng., 
F.1.Mech.E. 

Mr. Hughcs was lalrly Chicf Engineer, Ihe Ministry o f  
Heullh. He was elected an Honorary Mcmbcr o f  the lnstitutc 
i l f  Hospital Enginccring on Friday, 29th May, 1964, a1 Ihe 
?Is1 Anniversary Dinner in Cardill; Ihe organisalion l l i c ~ i  
funclioning under its previous tirlc. 

A. M. Bain 
We regret to announcc tlic death on 30111 August o f  Mr .  

Artliur Mechan Rnin. 
Mr .  B l i n  scrvcd an apprenliceship with The British Elcclric 

I'l;lnl Co. Ltd.. Ibllowcd by two years with Walter Dixon & 
('o., Consulling Engineers. Aflrl- three years at sea he was 
:rppointcd Rcsidenl Enginccr to the Orphan Homes o f  
Scotland, Bridgc o f  Weir i n  1920. In 1941 lie became Residenl 
Enginccr a1 Hairmyrcs Hospital, East Kilbride, being appoint- 
ed Superintendent Engineer upon the formation o f  thc Hcelth 
Service. He rcmained in this post m l i l  his rctiremenl. 

Arlhur Hain was elrcled a Menihcr in 1944, and was ;I vcry 
;lctivc member who took a leading role in eslablishing the Wesl 
of Scotland Branch o f  the institute. He scrvcd as a membcr u f  
Ccruncil for some lifleen years. I n  his privatc life hc was an 
:~llronnd sportsman and was a parlicularly mlhusiastic curler, 
3 swr1  in which he excelled. 

JO INT  SCOT'I'ISH BRANCHES CONVEREUCES 

Thc sixth .Joint Scottish Rranchcs Confcrcnccs was hcld at 
Ciar l l~~cl i  Hospilal, Garlcosh, Glasgow, from Thursday, 3rd. 
l o  Salurday, 5th October. Papers were given on Modem 
Trends in Hospital Sterilisers, Disposll Chutes. Rcductiorh o f  
Electricity Costs, and Gas goes to Hospitals on the lirst two 
days. The final session m the Saturday morning look Ilie ibrnh 
of an Open Forum when three Admi~histrators nriswcrcd 
questions on administration problems. 

I t  is intended to puhlisli the papers given in the .Journal. 
The cliairmcn o f  the various sessions included A. Wolhcr- 

spoon, Assislanl Chief Engineer, Scotlish Developmenl 
Ikpar ln i rn l ;  K .  W.  Wilson, Rcgional Engineer, Wcslern 
Regional Hospilal Boerd; A. Russcll, Regional Enginccr, 
Soulh-Easl Regional Hospital Board; and C. N r i l  Anderson, 
Deputy Regional Engineer, Weslern Regional Hospilal Board. 

The whole conkrence was a g ~ x a l  success, wi lh average 
allcndanccs o f  over fifty, which surely points to thc high lcvcl 
of inlercsl and kccnncss in Scotland. The organising corn- 
mittcc is l o  he much congratulakd. The accommodalion made 
availahlc a1 the Garlloch Hospilal and, in particuk~r, thc 
calering facilities were o f  the highcst standard. 

ThcSccrctary of the Instituteand Mrs. Furncssattcndcd tlic 
Conference and were mosl gralrful for l l ic warm welcome and 
hospilalily which they received. 

WICST OV ISNGLAND BRANCH 

A mccting o f  thc Wesl o f  England Branch was hcld ;it Tone 
Vde  Hospital, Taunton, on 13th July, 1968. 

I n  opening the mccling, the Chairman welcomed J. Arnold 
and F. Hicks, o f  British Sleeni Spccialtics Ltd., Leicesicr, who 
had hccn invitcd to address members on the suhjccl of rh; 
Angelery H o l  Waler Gcnctxtor. 

Mr.  Arnold hegan by sliowirig various examples o f  s l u m  
orrnsumption, logether with appropriate formul;m, on thc 
blackboard, and ibllowed this with a nuinhcr o f  slides. Mr .  
Hicks then took over and gave many inslances o f  s:~vings in 
steam and inslellation costs wliich co i~ l d  be ellecled by ihc use 
o f  the generator. 

A discussion ibllowcd in lhc norrniil way. 

LANCASHIRE BRANCH 

On  28th Seplember a Meeting o f  the l.ancashirc Branch 
took tlic form o l a  visit to !he Fylde Waler Board's Trrulmcnt 
Plant a1 Fishmoor near Blackburn. Mcmbcrs werc conducled 
on a tour o f  the plan1 by W. B. Ramsay, Kesidenl Enginccr and 
Agent, and .l. Williiimson, Plant Foreman. 

We have received a delailed description o f  the processing at 
Fishmorc which lack o f  spacc prcvcnls us i'rom publishing in 
Ihis issue. We intend l o  include the information, however, nl 
:I l i l twe  dale. 

PERSONAL 
K. C. Magcc 

Mr.  K .  C. Magce retired from thc Scrvicc on 28th Oclohcr 
as Group Engineer to Sor~lhend H.M.C. He rcccivcd his tech- 
nical education at thc Municipal Technical College, Hull, and  
served an apprenticeship with Anins & Smith Ltd.; hc suhse- 
qucntly obtained a 1st Class B.o.T. Cerlificale and was clcctcd 
M.1.Mar.E. 

After a varied engineering experience at sea and in induslry, 
Mr.  Magec bccamc Engineer-in-Chief at Anlaby Road 
Hospilal, Hull. Two years later he was appointed Chief 
Mechanical and Electrical Engineer for all the hospilals. 
sanatoria, etc., run itndcr tlic County Borough o f  Soulhend- 
on-Sca. On Vcsting Day, 1948, his responsibililies were 
transfcrrrd to the Health Service. 

From 1948 to 1953 Mr.  Magee was activcly engaged oi l  
cxperimcnlal work conihaling the lhalards o f  static clccrricily 
in operating theatres, and niuch o f lh is  work was puhlishcd in 
1953. This was fnl lowrd by cxperimcnts with the use o f  High 
Vacuum High Pressure S t e m  i n  hospital autoclaves and this 
was published in 1958 and referred to in the Lo,rn,l a year later. 

Mr.  Magcc has activcly supported London Branch aclivilirs 
since being elected a Member o f  lhe inslitute, and is at prcscnt 
a membcr o f  thc latrcr's Crluncil. He wasawardedilie M.B.E. 
in lhc l968 New Yrar's Honours Lisl. 

W. L. Willidms 
Mr.  W. L. Wil l ia~ns bcgan his career in (he hospital world 21s 

a junior engineer a1 the Central Middlcscx Hospital in 1921 
and, alier seven years, was appoinled Assistant Engineer a1 
St. Alfegc's Hospital. I n  1941 he obtained the post of Enginccr- 
in-Charcc at St. Gilcs Hos~i ta l .  London. and. in 1948. was 

During thk  period Mr.  Willianis was responsible for many 
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minor capital schemes and made valuable ccmt r i bu t i o~~s  t o  the 

planning of major  capital schemes. 

In 1958 the H a m  Green H.M.C. was added to  the Croup 
and Mr. Wi l l iams directed a crash in iprovemcnl p rog ranme 

~ ' h i c h  cnablcd 250-300 beds t o  he opened wi th in  lwelvc 
months. H e  co-operated fu l ly  w i t h  F i l t on  Tcchnical College in 
commencing the tirst t ra in ing scheme for hospital c~igineers in 
the country. 

Mr. Wi l l iams vigorously supported thc w o r k  o f  thc lnst i tutc 
and particularly of the West of England Branch. 

Mr.  K. L a w  has been appointed Hosp i ta l  Engineer t o  the 

Wcllinghort,ugh Sub-Group. H e  comes i n to  the Service from 
industry. 

Mr. H. Mollhl has been appointcd Group Engineer t o  

Derby No. I H.M.C. H e  also comes i n to  the Service from 
industry. 

Mr. A. Waters has been appointed Group Engineer to L i t l l r  

Plumstcad H.M.C., and was previously Hospi ta l  Engineer nt  

St. Audry's Hospital, Woodbridge. 

WYTHEKSHAWE K I T C H E N  CONTRACT 

Thc Manchester OHice o f  Moorwood-Vulcnn Ltd. o f  Shefield 
has been successful in obtaining an order valued at f24,000 for  new 
kitchen equipment at Wythcnshawe Haspital. Mnnchcslrr. 

.The Consulting Engineers are Ernest Griitiths & San. Brom- 
horough; Mechanical and Elcctriwl Contractors, Richnrd Crittal l  
and Z. D. Bcrry o f  Liverpool. 

NEW HOSPITAL  CONTRACT FOR M A T T H E W  HAIS. 

M;jtll,cw H111 Mechanical Serviccs Ltd. are to reccive an order l u  
the w luc  dapplmximalcly f l mil l ion for thc instullalion o f  mechan- 
ical serviccs to the licw Dcvon slid Exeter Hospital, lo heconstructcd 
a1 Wonford. Exeter. hl- the South-Wri l r rn Kc~irm;tl Hospital Road. 

The Ihspilal will comprise a main huilding un two Hoi~rs, and ;L 

seven-storcy tower block. l'hc lmnin huilding will co11l;~in an oul- 
patients' dcperlmrnt and operating Iheatre; pI~;tl-macy: physiothcr- 
apy and occupational therapy; accident anil clncrgrnoy departments 
wllh associatcil operating tiiratrcn: a main operating suite with 8 
thsalrcs and C.S.S.D.; X-ray dingnostic and radio thrmpy depart- 
ments, and all lhospilal ;~drninistl-alion and tcaching dcpartments. 
A n  area laiwndry is Aso included on tllc site. The services for wl~ich 
Matthew HoII wi l l  he rcsponsihlc i~ncludc nir conditiofling, lhrating, 
1101 and cold water, ventilation anil medical gases. 

Architrcls: Watkins Gray Group I. 
Consulling Engineers: Hoare, Lcc 81 Partners. 
Main Cimtractor: Higgs & H i l l  Ltd. 

F U L H A M  H O S P I T A L  BOILERS 

A 25,000 Ih lhr .  Ruston The~max boiler is one of three recently 
delivered fill- the new f l 11". Fu1h:lm Hospital. Of the other two, one 
has a similar c)utp~11 wllilc the othcr is ;i 20,000 lb./hr. unit. All 
operate at 120 lb.!sq. in. 

Togcthcr. the thrcc h d r r s  will supply con~plcte heating and 
p r o w s  slcam for the wliolc projecl. A 00-tun crane was rued to 
unload thc boilcrs. 

The H e d n g  Consullanli arc IDonald Smith, Seymonrand Rooley, 
Hcaling Contractors arc Rosser and Kussell, and the General 
Conlraclors are Higgs and Hill Ltd. 
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MOOHHAVl iN HOI'WITA'I, MANAGEMENT C O M ~ M l l l ' l X  

SITUATIONS VACANT 

QLIl,:I.:N CIIAKI.0'ITE'S A N D  CHlM.SIiA HOSPITA1.S 

HOSPITAL ENGINEER 

Applic:ttions 10 he rrnt  to thc Hoarc Gsvernor. 339 
Goldhunk Uoi~d, I.osdon, W.6 within two week& of the 
iq,pcilriwre of lhi+ advcrtiannrnt. 

NUIWIEI .1~ ORTHOI'AEUI~C Cl<NI'RE. 
HI<AI)IN(;IY>N, OXPOIU) 

HOSPITAI, ENGINCEH required at this hospital. Ap~~ l i r sn l *  
must haw I t h ~ n w g h  pmct ie~l  training in  mrchimirul m d  rlcr- 
triral engineering wilh 21 wand knowledge of hleim8 hoibr plmll. 

Onc 01 the lsllowisg qaalifieiltinss, o r  an rquividrnt ;uppnwed hr  
Ihr Minihtcr 01 Hedth, is dr4nahlr.:- 
I. Higher Nalienal Cerlifiertr er Higher National 1)iplonxn in 

M r e h m i r ~ l  Engineering with rsdancmanth in lndwtri i l l  Or- 
~ilnisalion and Mibnayr~ncnt imd Prisriplcv 01 Elcrlriril) or 
Klrrtn~-'Terhs#~l~~gy, if lhia wah sot tukea as iu auhjcrt 111 lhc 
C<IIII*C: or 

2, lligher N;slimul Crrtiticate or Higher Nalionrl i) ipl#~nli l  in  
l i l c r t r ie~ l  1,:ngincrring wilh mdorscrnenta in Inda*trial Or- 
yilni*rtion and Mamgemcnt and inrhnding (at S.111 or 0 2  
Icvcl, or with rndorhcrncnl in) Applied Heat and Applied 
Mechanics, pnwidrd he ha* suitahlr prarliral cxprriellrr is  
rnrchimicirl cngiscrriny: or 

3. City rsnd Gdldr  Morhun i r~ l  Ihginrerisy Tcrhniciimr 1'1111 
'T~r1~1,elociral Ccrtiliralc IParI I l l )  whirh sw*t inrludc l ' l i l l b l  

WINCHI<STEH GROUP H.M.C. 
WINCHI'IELD HOSPITAL, NH. BASINGRTOKIC 

nnmn o v  MANACICMICNT ~wa I'HI; ORKNI<Y HOSI'II'AI.~ 
Assirllnt Kngiscer rcqsirud 10 ar+t thc G r w p  Ihgincrr ih lhc 

upral ion and i t  of the ~ngilwering ~IV~CII 01 thc 
Orkncy Hs rp i t iA  Appliranla c w a l  haw romplctrd :m ;q,pwntirrrhip 
in s~crhaniesl o r  ulrrlriral cnginroring and mm1 hold i w  Ordiniw) 
Ns l i ow l  Ccrtificale in Ihgiserrisg or rquiviblcnt approwd 

App l i o~ t im  fsnns ,  toyclher with furlhcr p,rliralsn, ohliuiui~hk 
lnm and wttm~ahlu to the Cnunp Scmrctar). South Werl Middlchcr 
Ilespital M;,nagrswsl Cm,willcr, Wchl Midcllcrrx Hwpilal, I r k -  
worth, Middlcw~, hy 2nd 1)rronhrr. 1968. 



WELSH HOSPITAL BOARD 

G R O U P  ENGINEER 

PAarrllrl: H(kSPWA1. MANAGEMENT COMMI' iTEK 

Applicalionr arc invited for this pmt f n m  Kngisccrs, qwli l icd in  
acrcmlimre with hlinis?r) of Hcallh Rrgtdi~tion*. 

NEW SOC!'l'HCAl'1< GROUP HOSPITAI. MANAGEMENI '  
COMMITTKI' 

2,300 l r d c l 2 ) r h i a l r i t  
ASSISTANI' CNGINEi.:H (MKCHANICAL) required in lh r  

l;,rngincering 1)qmrtmmt 01 Ihi, G r w l ~  S ~ c c ~ d u I  8ppIic4nl will he 

SOlJ'l'H WEST MID1)1,6SltX HOkSPI'I'AI 
MANAGl<h lKNT C O M M I ' I I R I  

S0U'THiiNi)-tin-Sb:A HOSI'I'I'AI. MANAOKMENT CY)Mhlll.l'lil; 
Crnrral Hospital, Itorhford. E*rcx. 

TOlI'KNHAM GROUP IIOSPWAI. MANAGI,:M~~N'I. 
COMMIl"l'EI< 

A p ~ l i ~ ~ l i o n ! ~  llrr invited for lhe p 0 ~ 1  01 HCISPII'AI. ICN<;INl~,I~:H 
fur ' h Pnncc of W>lIw'a Gcnrad Ho%pif;sl. N.15, ittnd OI~CI 

ahwristed asitv. 



SITE INSPECTORATE 
St. Thomas' Hospital, London, S.E. I. 

WEST .SOM'b:RSET GROUP HOSPITAI 
MANAGEMHNT COMUI ' lT I<H 

Applicrtiens arc invitrd fur the p% of GROUP ENGIN$I<I< 
fur the R111 ranee ol rncrhaniral, clertrirul and ewincering wv i rcs  

. . 
'The current wlary hralr for Ihc pos t  is t1,USU rising h) ilsnusl 

i m ~ r n c n t s  tn  f z . 1 ~  p r  anmm plus i u  rpuriid rcrponrihility :dlow- 
anre of appmxinwately €IOU. Car wrr cxpcnw paid in  urrwdanre 
with appnwcd rcrlt.>. 

The pwf  will hcromr vacant thmsgh the promolien of thr 
prcscnt huldrr on the 1st Drccmhrr, 1968, and the pr rwn rppsintrd 
will bc rxpectrd to live within it wawnable distance of the stain 
ho*pitrl. H m ~ s r i t l  cxpmnws p q a h l ~  i u  accoTdmce with rvy~d~tti~,m. 

Applicant* ma*t have cornpletcd m apprenticeship er is thomaph 
prrwtiral traininy, m d  rrwrt have wide experience in thc nbanuge- 
mcnt of mccheniral and rleclrirul cnpincrriw plan1 and in thc 
rcmtn,l 2nd cmploymrut ef nmintowmrr and ~ ~ ~ i l l l ~ l l d l  91811. 

an rqsivrlcnt q lvr l i l i ra l io~~ uppnwed 11) the Ministry of Hrullh 
or Scrrrliwy 01 Slrtc for Swt1~nd:- 

(id Hipher N i ~ t i u m l  Ccdiliratc or Hiyhcr Natimed 1)iplunnu i a  
Meuhmiual Engineerin8 with mdomemcntu in Indaslrlal Or- 
aallirrtiun itnd M a ~ g ~ n c n l  and Principles of Rlectririty W 
I?lrefnt-l'erhn4,layy. if thi* was tbrM fitkcn as a ruhjrcl of thr 

Applicmts nut p~sscs.+ing onc of the ehsvr qnulifiruliom nill 1,c 
ronsidrred hat. i f  asmistcd. their w l u r  arrrle will bc inhs1r.d. 

MISCEI.LANEOIIS 
CII<CLII.Al'ING PIIMI'S and Sluanu Turbinr*. Csmplrte anit*. 

d r r t r i r  m d  stwn, spams m d  scniuc. TURNEY 'rUHI(1NI;R Ild, 
67, Staliw Head, Hsmw. TeI: 1355 and 3349. 

U I L I T N .  Rrvululionnry "CAnRO" mi~ehincs provide 
I1 B, 10G (12G Stainlrsal Capacity, straight and notching, to UN- 
I.IMITI?I), UNDISI'O~Rl'L"1) lrnglh fur E60. F1111 details. qA1.K 
l l < S  iI,.N6l'NEERSI I .  Smrrllficld. Horlc). Sarrcy. I'd,: 
S~~r r l l f i dd  2151. 



NASH VACUUM AND COMPRESSED AIR SYSTEMS 
FOR HOSPITALS AND LABORATORIES 

non-pulsating 
vacuum 

BRITISH MADE 

By NASH ENGINEERING CO. (Great 

clean compressed 
air 

Britain) LTD. 
HEAD OFFICE: Hytor Works, Commerce Way. Purley Way, Croydon Telephone: Municipal 1041-5 
NORTHERN OFFICE: Wilmslow House. Water Lane. Wilmslow, Cheshire Telephone: Wilmslow 22278i25753 



and now they can all have it! 


